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"WARNING: This equipment generates, uses, and can radiate radio frequency 
energy and if not installed and used in accordance with the instructions manual, 
may cause interference to radio communications. It has been tested and found to 
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I. INSTALLATION 



1^ SET— UP 



2 



Carefully inspea the exterior of the game for 
any damage which might have occurred 
during shipment. 

Unlock and open the rear cabinet door 



3. Check that all plug in connectors are seated 
firmly. The connectors are keyed so they will 
only go in one way. 

4 Remove the binding strap from the line cord, 
and install the line cord plate in the groove 
provided (see photo). 

5. Cabinet levelers (2) are stored within the 
cash box for shipping purposes. Install and 
adjust as necessary. 



LINE CORD PLATE 




B. CHECK-OUT 

1. Check that all cables are free of moving parts 

2, Check for any loose wires. 

3. Check for loose solder or foreign matter on 
switches and power supply assemblies. 

4 Be certain all fuses are seated firmly. 

5. Be sure transformer wiring corresponds to 
the supply voltage. 

6 Refer to section Vl to make all the necessary 
game adjustments. 

7. Reassemble the game. 

8. Plug the line cord into a properly grounded 
3-wire receptacle ONLY!! 



C. CONTROL PANEL REMOVAL 

1. Unplug the game. 

2. Unlock and open the coin chute door. 

3. Reach in through the coin chute door and 
remove the wing nut and flat washer from 
each of the two carriage bolts which 
secure the control panel to the game. 
Unlatch the control panel latch at the top 
center of the panel. Note where the latch 
strike plate is located. Remove the carriage bolts. 

4. Pull the control panel back, grasp it at the 
front edge as far back as it vi/ill go 
(approximately V^"). 

5. Raise the front of the control panel 
approximately one inch above its supports 
and lift the entire assembly high enough to 
disconnect plug A9J2/A9P2. 

6. Remove the entire control panel assembly 
from the game. 

7. The joystick's and leaf-switches are now 
accessible for removal or cleaning. 

8. For reassembly, reverse the above 
procedure. 



D. MONITOR REMOVAL 

1. Unplug the game. 

2. Perform the control panel assembly removal 
procedure (Section C). 

3. Unlock and open the rear aibinet door 

4. NOTE: The color monitor contains HIGH 
VOLTAGES delivering LETH/^L quantities of 
energy. Do not attempt to service the 
monitor until you have short:ed the anode 
plug on the picture tube to ground. 

5. Disconnect the video plug A17JI, the 
monitor power supply plug A12J3/A12P3 

and the ground wire from the monitor chassis. 

6. From the rear of the game, remove the or\e 
nut and orye washer from each of the four 
carriage bolts used to secure the monitor to 
the platform. 

7. Remove the monitor from the rear of the 
game, being careful to clear all cables from 
the CRT neck. 

8. For reassembly, reverse the above procedure. 
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I. INSTALLATION 



E. SPEAKER ASSEMBLY AND 
IVIARQUEE REMOVAL 

1. Unplug the game. 

2. Unlock and open the back door. 

3. Unplug the A15-J1/P1 connector. 

4. Unlatch the two latches on the rear of the 
Speaker Assembly Panel located inside the 
back door above the monitor. 

5. On the front of the game, pull down on 
the lower molding under the marquee. The 
Speaker Assembly will lower to allow 
removal of the marquee. 

6. Remove the marquee by lifting it upward 
out of its track. The Speaker Assembly and 
Illumination Assembly are now accessible 
for servicing. 

7. Tilt the front of the Speaker Assembly 
downward while lifting the center upward. 



Pull the assembly straight out to remove. 
Be careful not to pinch the Speaker 
Assembly cable. 

8. For reassembly, reverse the above 

procedure. When replacing the marquee: 

a. Tilt the front of the Speaker Assembly 
downward. 

b. Place the bottom of the marquee in the 
lower molding track on the front of the 
assembly. 

c. Apply slight pressure with your thumbs 
to the lower left and right corners of 
the marquee. 

d. Slowly raise the Speaker Assembly until 
the top of the marquee is in place in the 
upper track in the top molding. 

e. Be certain to reconnect ' le A15-J1/P1 
connector and relate, . the rear assembly 
latches. 



II. INITIALIZATION 



TURN GAME ON 

Immediately, the coin chute lamps and the 
speaker marquee lamp will turn on. 



AFTER A TEN SECOND DELAY 

A. The attract mode appears on the screen. 



B. The playing field cycles through the following: 

1. High Game to Date screen 

2. Instruction Set 

3. Game Play Cycle 



III. GAME OPERATION 



A GAME START C. 

1. Insert coins into coin chute. 

a. Coin chute tune is played. 

b. Total credits are displayed on screen. 

2. Press one or two player button to start game. 

a. Total Credits are decreased by one. p_ 

b. Game initializes. 

B. FIRST PLAYER 

1. The first player's score displays a zero. 

2. The other player's display will be blank. 



SECOND PLAYER 

1. Additional player is indicated by the words 
"COLWYN 2" and a zero in the second 
player's display. 



COLWYN'S/EXTRA COLWYN'S 

1. Each player will begin with three Colwyn's 
(dependent on Option/Parameter settings). 

2. Extra Colwyn's are earned by achieving 
certain score levels (dependent on 
Option/Parameter settings). 



IV. GAME PLAY AND SCORING 



HOW TO PLAY 



CONTROL PANEL 

The left joystick controls the movement of the 
player character, Colwyn. He can be moved in any 
orie of eight directions. The right joystick controls 
the movement of the players weapon, the glaive. 
It can be thrown in any one of eight directions. 
Four glaives can be in flight at one time and will 
feturn to Colwyn with a boomerang-type action. 
The one and two player select buttons are also 
iocated on the panel. 

Krull consists of five subgarnes; (1) The Mountain 
Game, (2) The Swamp Game, (3) The Fortress 
Game, (4) The Hexagon Game and (5) The Beast 
Game. The player must accomplish a task in each 
of the five games with eight levels of difficulty in 
each. All eight levels can be reached in one task 
based on the time spent performing that task 
(amount of time spent on that subgame). The total 
number of lethal characters on the screen at one 
time increases as the levels increase. 

'FROM THE SKY WILL COME THE BLACK 
FORTRESS. FROM THE FORTRESS WILL COME 
THE SLAYERS, TO DEVOUR THE PLANET OF 
KRULL. THEN SHALL A GIRL OF ANCIENT NAME 
BECOME QUEEN, AND THE KING SHE 
CHOOSES SHALL RULE THE PLANET." 

The planet Krull is threatened by the Beast. His 
army of Slayers has brought tenor to the land. 
Colwyn must stop this terror and save the land 
and its people. On the day Colwyn is to wed the 
Princess Lyssa, the Slayers, army of the Beast, 
kidnap her to become the Beast's bride. Colwyn 
must reach the Black Fortress and reclaim his 
Princess. He who marries the Princess shall be 
king. The Beast must not be allowed to rule the 
planet. 

A prophet acguaints Colwyn with the magical 
properties of the glaive, a five-bladed sword, 
which Colwyn must acguire. To accomplish this 
task, he must climb the mountain and collect the 
five individual blades of the glaive in order to 
assemble the weapon. The blade is picked up by 
touching Colwyn to the blade. Boulders are fatal 
and must be avoided. The weapon joystick is not 



utilized in this subgame. The player is awarded 
1000 points for each blade picked up. Points are 
also awarded for placing Colwyn in a dangerous 
position in front of one or more boulders. 

During his travels to discover the Black Fortress, 
Colwyn comes upon an army of eight men that he 
befriends and recruits to help him in his guest to 
destroy the Beast so that Krull can be safe from 
his evil. 

With no intentions of losing his newly acguired 
bride without bloodshed, the Beast orders an 
army of Slayers to stop Colwyn and his friends. 
Forging through the guicksand-riddled swamps. 
Slayers materialize from the soil and Colwyn 
prepares for battle. In the second subgame, 
Colwyn must save as many friends as possible 
while killing all of the Slayers. The friends are 
saved by touching them and the Slayers are 
destroyed by the glaive. The Slayers themselves 
and their spears must be avoided. The game 
begins with eight friends. The number of friends 
saved is the number of friends carried over into 
future subgames The friends can eliminate the 
Slayers with hand-to-hand combat but can also be 
destroyed themselves. Receiving three blows either 
by hand-to-hand or by the Slayers spear is fatal 
to the friends. The subgame ends when there are 
no longer any friends to save and all of the Slayers 
have been eliminated. Avoid quicksand, as it slows 
Colwyn's attack. Each friend saved awards 1000 
points (maximum 8000 points) and 100 points for 
each Slayer the player eliminates. 

After days of travel, Colwyn and his men have 
found the Black Fortress in the Iron Desert where 
many dangers await them. While attempting to 
lead his men through the dangerous narrow 
passageways that lead to the Fortress, Slayers 
materialize once again in a second attempt to stop 
Colwyn's struggle. In this third subgame, Colwyn 
must pick up all of his friends and deposit them 
safely into the hexagon while again combating the 
Slayers. The total number of friends in this 
subgame is equal to the total number of friends 
saved in Subggame 2. This subgame concludes 



IV. GAME PLAY AND SCORING 



when all of the friends have been delivered to the 
hexagon. The player is awarded 1000 points for 
each friend delivered to the hexagon, 100 points 
for each Slayer he destroys and 100 points for 
each Slayer remaining when the last friend is 
delivered to the hexagon. 

Victorious in battle, Colwyn must now attempt to 
release his friends from the hexagon. Unlike entry, 
exiting the hexagon is a struggle deservant of its 
own merit. Once again Colvyyn must call upon 
the power of the glaive. Release of his friends is 
accomplished by throwing the glaive at the front 
wall while it is black only. Any glaive striking the 
wall while it is not black will stick in the wall until 
the wall becomes black. The Slayers, of course, 
attempt to stop Colvyyn's efforts. In his own 
attempt for survival, Colwyn must fight them off 
and avoid their spears. The subgame ends when 
the last black wall is broken through and the 
friends have escaped. The player is awarded 100 
points for each Slayer he puts an end to, 100 
points for each Slayer remaining when the friends 
are .set free and 1000 points for the first black wall 
destroyed, 2000 points for the second, 3000 



points for the third and 4000 points for the 
fourth. 

Now inside the Black Fortress, Colwyn secedes 
from his friends in order to rescue the Princess 
Lyssa. He finds her in a large cave carefully 
guarded by the Beast. He knows that the only 
way to reclaim his bride and conserve the planet 
is to forge into battle with the Beast. In the fifth 
subgame, the player moves Colwyn towards the 
Princess in order to reach her. As he progresses, 
the Beast attempts to stop him by throwing 
fireballs at him. The fireballs must be avoided or 
destroyed by the glaive. If not destroyed, the 
fireballs will ricochet off of the walls. Destroying a 
fireball awards the player 100 points multiplied by 
the number of fireballs in flight. The Beast is 
momentarily stunned when hit with a glaive and 
awards the player 100 points. The Beast cannot be 
destroyed and the player must avoid touching him. 
When Colwyn reaches the Princess, his friends, 
following the pandemonium of the battle, appear 
and chase the Beast off, awarding 1000 points per 
friend. The total number of friends in this subgame 
is equal to the total number of friends saved in 
Subgame 2. 




V. SOUND, VI. GAME ADJUSTMENTS /OPTIONS 

V. SOUND 

The Sound Board installed In this game has been 
programmed for sound only. The switch bank on 
the Sound Board is not used and the switch 
positions have no effect on the sound. 

Note: The Sound Board and sound ROM's 
installed in this game are not compatible with the 
Sound Board or sound ROM's used on any other 
game. 



VI. GAME ADJUSTMEN7S/OPTIOIMS 



A. CONTROL BOARD 

SWITCH ADJUSTMENTS 

SWITCH 1 ___ _ LIVES PER GAME 

OFF 3 LIVES 

ON 5 LIVES 

SWITCH 2 „ ATTRACT PLAY 

OFF SOUND 

ON NO SOUND 

$VV1JCHE|, 

/S* ) yf-^ COIN/CREDITS 

(;OFF, ' • ( OFF ,' 1/1 

"ON' ^'GFf 1/2 

OFF ON 2/1 

ON ON FREE PLAY 

SWITCH 5 HEXAGON CONTROL 

OFF ROVING 

ON STATIONARY 

SWITCH 6 DIFFICULTY CONTROL 

OFF NORMAL 

ON HARD 

SWITCHES 

7 8 . . EXTRA LIVES 

FIRST EXTRA EACH ADDITIONAL 
LIFE LIFE 

OFF OFF 30,000 POINTS EVERY 50,000 POINTS 

OFF ON 40,000 POINTS EVERY 50,000 POINTS 

ON OFF 30,000 POINTS EVERY 30,000 POINTS 

ON ON 50,000 POINTS EVERY 75,000 POINTS 



B. SOUND ADJUSTMENTS 

The audio output is controlled by the 
potentiometer mounted on the service panel 
assembly (located inside the com mechanism door). 

Turning the potentiometer counter-clockwise 
will decrease the volume. Turning it clockwise 
will increase the volume. 

IMPORTANT. Each of the potentiometers 
installed on the Sound tx^ard have been 
factory adjusted. The potentiometer 
settings should ne\/er be changed when 
performing the recommended calibration 
procedure. 

C MONITOR ADJUSTMENTS 

Normally few if any adjustments are required 
for proper monitor operation. However, after 
any major repairs to the monitor chassis refer to 
the attached monitor manual 



Vli. BOOKKEEPING AND SELF TEST 



SELF TEST 

The battery back-up bookkeeping functions of this 
game are contained in Self Test steps 3 and 4. 
These are in addition to the electro-mechanical coin 
counter located inside the front door panel. Every 
time a coin is inserted into a coin slot, the counter 
is energized, incrementing the count. 

The self-test consists of six functions which may be 
used to identify problems in the video system and 
to change program parameters. 

The self-test mode is entered by setting the self-test 
toggle switch located inside the cash door to 
"TEST". A selection of available tests is displayed on 
the monitor. To return to the GAME mode at any 
time, the operator needs only to set the toggle 
switch back to "GAME". 

Selection of tests is done with the push button 
switch labled "SELECT". Upon entering the test 
mode, a flashing arrow points to the first test 
selection. Momentarily depressing the "SELECT" 
button will advance through each selection one 
by one. 

When the arrow is pointing to the desired test, the 
operator may begin that test by pressing the 
"SELECT" button and holding it down until the 
test appears on the screen. 

Once a test has been selected, the operator can 
return to the selection list by holding down the 
select switch until it re-appears. The six tests are as 
follows: 

1. MONITOR ADJUSTMENT 

Four patterns can be displayed on the screen 
for adjusting monitor color, brightness, contrast 
and convergence. The patterns are: Color bars, 
a cross-hatch, a gray scale, and a dot pattern. 
By momentarily pressing the select switch, the 
operator may cycle through the four patterns. 

2- MEMORY TEST 

For each RAM memory chip: An OK or an NG 
{no good) appears signaling that the chip is 
good or bad respectively. 

Check sums are displayed for each ROM memory 
chip. If you have a suspect ROM, refer to your 
distributor for the correct check sum number. 



3. DIP SWITCHES 

A functional description of the eight Dip 
Switches located on the Logic Board Assy, is 
displayed. Changing any switch will cause an 
immediate update of the description displayed 
on the screen. 

4. BOOKKEEPING 

Selecting this test will display a menu of four 
functions. Pushing the SELECT button 
momentarily will move an arrow on the screen. 
When the arrow points to the desired function, 
press either start button on the control panel to 
perform that function. 

DISPLAY SCORE COUNTS -- A table is shown 
with 20 categories of score values by thousands 
(K) and a count associated with each category. 
The count represents the number of plays in 
which the score at the end of the game fell into 
that category. In addition, a ' ,igh score, low 
score, and average is shown along with the 
total number of plays on which the average is 
based. To clear the table, press either start 
button and return to the menu by holding 
down SELECT 

DISPLAY TIME COUNTS ~ Same as above 
except each category represents play times in 
seconds. The high, low, and average are given in 
minutes and seconds. 

DISPLAY ROUND COUNTS — Same as above 
except each category represents the round in 
which the games ended. 

Note; Each of these tables are independent of 

the others. Any table may be cleared without 

affecting the others in any way. 

RESET KRULL ELITE — Pressing either start 

button will reset the Krull Elite table (all time 

high scores). 

Note: There are two high score tables. The Daily 

Heroes high score table is reset on power up. 

5- SWITCH TEST 

A colored square is displayed for each player 

button. Pressing a button causes 

the appropriate square to change color. 

For each coin mechanism, a digit is displayed 

(initially 0). Inserting a coin into a coin 
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6. 



chute will increment the appropriate 
value without affecting the coin meter. 

Moving the MOVE joystick will display its 
direction of movement in the upper right corner 
of the screen. Moving the FIRE joystick will 
display its direction of movement directly under 
the MOVE joystick display. 

SOUND TEST 

After selecting this test a count will appear on 
the screen representing the various sounds that 
are produced by the game. There will be 2 8 
different sounds produced and the screen count 
will repeat to 01. Pressing either Start button 



will suppress all sound output and speed up 
the count so a particular sound can be sought 
out and checked. 

Note: The count on the screen represents the 
binary signal code that will be sent to the A6 
Sound board through the six sound input 
lines on the A6J1 connector. When executing 
the Sound Test sequence, there will be no 
sounds produced on counts 16 through 21 and 
32 through 39. There are no sounds assigned to 
these numbers. These number assignments are 
subject to change. 



& 



VIII. GENERAL INFORMATION 

A. PRINTED CIRCUIT BOARDS 
ARE DESIGNATED 
AS FOLLOWS: 

Al Logic Board Assy. 

A3 Power Supply Assy. 

A6 Sound Board Assy. 

A8 Filter BoarcJ 



B. WIRE COLORS ARE SHOWN 
AS NUMBERS^- 



Black 


5 Green 


1 Brown 


6 Blue 


2 Red 


7 Purple 


3 Orange 


8 Slate 


4 Yellow 


9 White 



For example, 688 is a BLUE- SLATE-SLATE 
striped wire. 



c. 


FUSES 


Fl 


Primary Power 


F2 


6 3 VAC 


F3 


Monitor 


F4 


9 VAC 


F5 


15 VAC 



BOTTOM PANEL 



4 Amp SLO-BLO 
3 Amp SLO-BLO 
2 Amp SLO-BLO 
10 Amp SLO-BLO 
1 Amp SLO-BLO 



POWER SUPPLY ASSY. (A3) 



Fl 1 


+5VDC Source 




6 '/4 Amp SLO-BLO 


F2 1 


Sound Board Assy. 


+ 16VDC 


2 Amp SLO-BLO 


F31 


Sound Board Assy. 


+12VDC 


V^ Amp SLO-BLO 


F32 


Sound Board Assy. 


-1.2VDC 


1/4 Amp SLO-BLO 


RI 


Coin Meter 


+20VDC 


1 Amp SLO-BLO 



VIII. GENERAL INFORMATION 



POWER SUPPLY SPECIFICATIONS 



LOCATION 


VOLTAGE 


PROTECTION 


Logic Board Assy. 


+5\/DC 


Voltage adjustable. 6 Amps over-voltage 
protection and fused for over-current 






protection. 


Sound Board 


+ 16VDC 


2 Amps fused for over-current protection. The 
reference for this circuit is alN^^745A +\6VDC 
Zener controlling the base of an emitter 


Sound Board 


+12\/DC 


follovuer pass transistor. 


100 milliamps fused for over-current protection. 




-IZVDC 


The plus and minus 12 volts supplies are the 


Coin Meter 




7812 and 7912 IC regulators respectively. 


+20VDC 


Full wave rectified unfiltered voltage, fused for 






over-current protection. 


Coin Chute Lights 


+4.5VDC 


Full wave rectified unfiltered voltage, fused for 


Monitor and Marquee 


lOOVAC or 


over-current protection. 


Isolated, fused AC voltage. 




115VAC 60HZ 
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IX. THEORY OF OPERATION 



X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS 



INTRODUCTION 

The character based graphics system designated 
GG-III has two main subdivisions. The first subdivision 
is the Central Processor Unit (CPU) which has three 
partitions: 

a. Microprocessors 

b. Memory 

c Input and Output ports (I/O) 

The Intel 8088 microprocessor is used and 32K bytes 
of memory is reserved for programming space and 
has 5 input ports and 5 output ports. The second 
subdivision is the video state machine which 
generates and controls the video signal to the 
monitor The state machine has three partitions: 

a. System Clock (CLX) 

b. Foreground generator (FGND) 
c Background generator (BGND) 

The system clock is driven by a 20MHZ crystal, 
divided down for a 5MHZ dot clock. 

All inputs and outputs including the video control 
and general purpose I/O are memory-mapped, (i.e. 
everything within the system can be addressed in a 
single segment of 64K addresses as memory). 

The video control unit is divided into an "object- 
oriented" foreground driver and "character-oriented" 
background driver The screen resolution is 256 
pixels horizontally, and 240 lines vertically for both 
foreground and background. The CPU 
communicates with the foreground driver and 
background driver by writing data into the 



designated memory areas in a certain format The 
foreground is designed to display moving objects on 
the screen with a minimum overhead to the 
processor The game programs will only have to 
specify the vertical and horizontal position and the 
object select number to the foreground driver The 
background video supplements the foreground with 
relatively static figures on the screen. The CPU 
specifies all the character positions on the screen 
Vw'ith desired "character " patterns. 

A 5MHZ system clock drives a 9 bit horizontal dot 
counter and an 8 bit vertical line counter The 
horizontal counter counts from to 255 during 
active scan line and 256 to 317 during horizontal 
blanking time. When the horizontal counter reaches 
317, the horizontal counter resets to 0. At the 
beginning of the horizontal blanking time (horizontal 
counter - 256) it increments the vertical counter. The 
vertical counter counts from to 239 during active 
vertical scan time and 240 to 255 during vertical 
blanking time. 

The battery backup system supports two battery 
RAM's that store all of the bookkeeping functions. 
The battery is maintained at a +3.6\/ reference by 
a trickle charge supplied on the logic board 
regulated by a current limiting resistor. If the AC 
power to the game is interrupted, the battery 
allows the RAM's to store the data contained in 
the Distrubutors table and the 
Options/Parameters screen. 
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LOGIC BOARD ASSY. (A1 1, 
PARTS LIST 



MISCELLANEOUS ELECTRONIC 
COMPONENTS 



REFERENCE 


DESCRIPTION 


PART 
NO. 


Bat 1 


Battery, 3 6V 


XO-458 


a-CI6 


Capacitor, 01 Uf 50V AX CR 
+80%-20% 


XO-230 


C25 


Capacitor, 100 UF, 25V EL-AX 


XC^2I2 


C26 


Capacitor, 01 Uf 50V AX CR. 
+80%-20% 


XO-230 


C27 


Capacitor, 100 UF, 25V EL-AX 


XO-2t2 


C31-34 


Capacitor, 01 UF, 50V AX CR 
+80%- 20% 


XO-230 


C5I 


Capacitor. 100 PF, lOOV CMD 5% 


XO-I98 


C52 


Capacitor, 1 UF, lOOV CMD 5% 


XO-196 


C53 


Capacitor, lo UF, 25V AX TANT 
10% 


XO-127 


ALL UNMARKED 






CAPACITORS 


01 UF, 50V AX CR +80%-20% 


XO-229 


ALL POLARIZED 






UNMARKED 






CAPACITORS 


10 UF, 25V AX. TANT 10% 


XO-127 


D2 


Diode, IN4454 


XO-275 


D4 


Diode, 1N4733A 


XO-274 


D8I 


Diode, IN4148 


XO-261 


Ql 


Transistor, MPS-U45 


XO-306 


Q2-Q4 


Transistor, 2N6044 


XO-I20 


Q81-087 


Transistor, MPSA70 


XO-309 


R1-RI6 


Resistor, 470 OHM, 5% 'AW 


XO-35 


R25 


Resistor, IK OHM, 5% 'AW 


XO-5 


R31 


Resistor, lOK OHM, 5% 1/4W 


XO-I8 


R32-R34 


Resistor, IK OHM, 5% 'AW 


XO-5 


R37. R38 


Resistor, 330 OHM, 5% 'AW 


XO-34 


R39 


Resistor, 130 OHM, 5% 'AW 


XO-172 


R40 


Resistor, 270 OHM. 5% 'AW 


XO-68 


(H], R42 


Resistor, SlO OHM. 5% aw 


XO-25 


R43 


Resistor, 130 OHM. 5% 'AW 


XO-172 


R44, R45 


Resistor, IK OHM, 5% 'AW 


XO-5 


R51, R52 


Resistor, 330 OHM, 5% 'AW 


XO-34 


R53. R54, R56 


Resistor, IK OHM, 5% 'AW 


XO-5 


R57, R58 


Resistor, 560 OHM, 5% 'AW 


XO-36 


R59-R61 


Resistor, IK OHM, 5% 'AW 


XO-5 


R63. R64 


Resistor, IK OHM. 5% 'AW 


XO-5 


R70 


Resistor. IK OHM, 5% 'AW 


XO-5 


R73, R74 


Resistor, IK OHM, 5% 'AW 


XO-5 


R76-R80 


Resistor, IK OHM. 5% 'AW 


XO-5 


RSI 


Resistor, 820 OHM, 5% 'AW 


XO-I74 


R82 


Resistor. 100 OHM, 5% 'AW 


XO-28 


R83. R84 


Resistor. 15 OHM, 5% 'AW 


XO-I71 


R85 


Resistor. 180 OHM, 5% 'AW 


XO-24 


R86, R87 


Resistor, 15 OHM. 5% 'AW 


XO-I7I 


R88 


Resistor, 180 OHM. 5% 'AW 


XO-24 


R89, R90 


Resistor, 15 OHM, 5% 'AW 


XO-17I 


R91 


Resistor, 180 OHM, 5% 'AW 


XO-24 


R92 


Resistor, IK OHM, 5% 'AW 


XO-5 


R93 


Resistor, 2K OHM, 5% 'AW 


XO-14 


R94 


Resistor, IK OHM, 5% 'AW 


XO-5 


R95 


Resistor, 470 OHM, 5% 'AW 


XO-35 


R96 


Resistor, 240 OHM, 5% 'AW 


XO-173 


R97 


Resistor, 2K OHM. 5% 'AW 


XO-14 


R98 


Resistor, IK OHM, 5% 'AW 


XO-5 


R99 


Resistor, 470 OHM, 5% 'AW 


XO-35 


R100 


Resistor, 240 OHM, 5% 'AW 


XO-173 


RI01 


Resistor, 2K OHM. 5% 'AW 


XO-14 


R102 


Resistor, IK OHM. 5% 'AW 


XO-5 


Ri03 


Resistor, 470 OHM. 5% 'AW 


XO-35 


R1CW 


Resistor. 240 OHM. 5% 'AW 


XO-173 


SIP 1, SIP 2 SIP 4 


Resistor, Dip, 4 7K, 9 Pin 


XCM92 


SIP 71, SIP 72. 


Resistor, Did, IK. 9 Pin 


XO-493 


SIP 73 






X-TAL 41 


Crystal. 15 MHZ 


X0482 


XTAL 5! 


Crystal 20 MHZ 


XO-494 




Dip Switch 


XO-505 




20 Pin Dip Socket 


XO-491 




22 Pin Dip Socket 


XO-^67 




24 Pin Dip Socket 


XO-529 




28 Pin Dip Socket 


XO-536 




40 Pin Dip Socket 


XO-530 



X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS 

LOGIC BOARD ASSY. |A1), COMPONENT LOCATION 



XTAL4 



□' 



R4I 
R42 



R44 



R43- 









\ M 1 


c 




+ 


C25 


- 


^ A2 1 


• 

-CZHR45 


) A3 1 


• 

-r— H 




Q4 




Q3 




Q2 








Qi 





•R37 




C53 



II 





r 


A8 1 




• 






!> 


A9 1 


AlPI 


• 


-L_jh 


i,A 


L 


AlO 1 



SIP I 



RI-CZZI- -CZ3-CI 

R2HZZI- HZI1-C2 

R3HIZI- HZZJ-C3' 

R5H=> -CZI-C5 

UR6-CID- HZI3-C6 

R7H=I> -CZI-C? 



SIP 2 




B3 



> C3 



B4 



> C4 



JiL 



JP3 
JP4 
JPI 
JP2 
JP8 
JP7 
JP6 
JP5 



C5 

RAM 



B6 



C6 
RAMI 



87 



R7I 



C7 
RAM 2 



88 



C8-9 
RAM 3 



89 



C9-I0 
RAM 4 



810 



CIO-II 
RAM 5 



CI 1-12 
ROM 



08" 
C9 r 
CIOL 



812 



SIP 4 



RI3-CI1- H=I»-CI3 

URI4-CZI- -CZI-CI4 

RI5H=3- HZD-CI5 

RI6-CI> -CZHCIR 



-C=3-CII •, 

CI2 > 813 



CI2-I3 
ROM I 



C!3-!4 
ROM 2 



> 814 i • 




> AIJ2 I 

• 

D3- 
R40- 



CI4-I5 
ROM 3 



P2 



010 
ROM 4 



+ 
BATTERY 



^ 



•R25 



\ 



027 I- 



13 



R62 



P3 P4 







R6I 







P5 P6 



ILJ 



EI-2 



D2 



E2-3 



D3 



D4 



D5 



D6 



D7 



D8 



D9 



DIO 



F G 

• R70 

SIP 72 

R80 



!> Gl I 



SIP 73 



R76 



E4 



SIP7II 



> E5 I > F5 



r-|JPI3 
JPI4 
JPI5 
JPI6 
JPI7 
JPI8 
JPI9 
JP20 



R74 



r"E6n r"F6n 



E7 



^ E8 I 



> E9-I0 I 



Dll 



ElO-l 1 



n 



JPM 
JPI2 
JPIO 
JP9 



DI2 



BGO 
EIH2 



DI3 



R9H=D- ^ 

R90-CIZI- Q87 
R85-CZD- r\ 

R84-CZZJ- ^ 

R88HZZH Q83 

R87-C=h Q 

Q85 

> DI5 I 



> DI6 I 



I BGI -'=^895 

? EI3 H=l-R96 

L 1 HZZhR94 

A r\ H=I>R93 

CJ CJ -^R82 -^RI03 

Q86 Q8I -{ZZI-R8I HZZ1-RI04 

OHZZI-D8I H=>R92 -CI3-RI02 
rtoo -t=)-R89-II=hRI00-C=>RI0l 
Q82 -c— t-R83-CI>R99 H=J-R98 



G2 



G3 



G4 



G5 



R73 



G6 



G7 



G8 



G9 



GIO 



Gil 



GI2 



GI3 I 



GI4 I 



P 
Q84 



_ -RSe -CZZI-R97 -, — I- 

084 ^ ^ , , 

> EI5 I > FI5 I > GI5 I 
• • • 

> EI6 i > FI6 I > GI6 i 



H2 



H3 



H4 



H5 



H6 



H7 



H8 



H9 



HIO 



r 


Ji 


• 


) 


J2 1 


• 


H — 1- 


^ 


J3 1 


• 

H — h 


> 


J4 


• 

-CZD- 


> 


J5 1 


• 


L 


J6 1 



Kl 



K2 



•CZ> 



K3 



R63H=:> 



5V R78-CZ> 



F60 
K4 



FGI 
K5 



FG2 
K6 



"P~l4 



L5 \ 5 



L6 



5~j7n 
r^?5~i 

R7*9- 



FG3 
K7-8 



rrj^n 



i> JiO ~| 



HII 



] [ 



Jll 



"Hirn > J12 I 



jp2in • 

JP22LJ HZD-R60 
HI3 I > JI3 I 

= R58 



HI4 I > JI4 1 

R57HZZI- 



HI5 I > JI5 I 

-I — I- R54- 



HI6 I > JI6 I 



> DI7 I > EI7 I 



> FI7 I > GI7 I 



> HI7 I 



r-^HT-i 



K9 




XTAL5I -OC52 

T<l5~i 15 

^ — .„ 5V 



KI6 I Z 



KI7 



16 



17 



R59 



14 



X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS 



LOGIC BOARD ASSY. (A1 ), 
PARTS LIST (CONT.) 

iivTEGRATED CiiiCuiTS 



REFERENCE 


DESCRIPTION 


PART 
NO. 


REFERENCE 


DESCRIPTION 


PART 
NO. 




Logic Board Aisy. 


MA^56 


G7 


74157 Qudd 2-inpuL rnuilipiexer 


XO-il4 


Al 


8284 CLX Driver 


XO-478 


G8 


74LS74 Dual D-type fiip flop 


X0434 


A2 


74LS02 Quad 2-input "NOR" gate 


XO-428 


G9 


74S157 Quad 2-input multiplexer 


XO-124 


A3 


74161 Synchronous 4-bJt counter 


XO-192 


G10 


74LS245 Octal bus transceiver 


XO-79 


A8, A9. AlO 


74LS377 Octal "D" Flip Flop 


XO-97 


Gil 


74LS374 Octal D-type flip flop 


XO-96 


81 


8088 CPU 


XO490 


G12 


74LS157 Quad 2-input multiplexer 


XO-390 


B3 


74LS373 Octal D-t>pe flip flop 


XC)-445 


G13, G14, G15 


7489 64-bit RAM 


XO-88 


B4 


74LS367 Hex 3-state buffer 


XCK44 


G16, G17 


74LS174 Hex D flip flop 


X0442 


B5 


741508 Quad 2-input "AND" gate 


XO-86 


HI, H2, H3, H4 


74S189 64-bit RAM 


XO-89 


B6 


74HC138 Decoder/demultiplexer 


XO-190 


H5, H6, 


74S161 Synchronous presettable 


X0488 


B7 


74LS139 Dual 1 of 4 decoder 


XQ419 




binary counter 




88 


74 SI 38 1 of 8 decoder 


XO-113 


H7, H8, H9, HIO 


74 LSI 5 7 Quad 2Hnput multiplexer 


XO-390 


89, 810 


74LS138 1 of 8 decoder 


X0437 


H11 


74LS260 Dual 5-inpu "NOR" gate 


XO-93 


811, 812, 814 


74LS240 Octal Buffer/line driver 


XO-91 


H12 


74LS298 Quad 2-port register 


XO-118 


C3 


74LS373 Octal D-type flip flop 


XO-445 


H13 


74LS157 Quad 2Hnput multiplexer 


XO-390 


C4 


74LS245 Octal Bus transceiver 


XO-79 


H14 


74LS00 Quad 2-input 


X0427 


C5 


RAM fS 6116LP-4 


XO-191 




"NAND" gate 




C6 


RAM 1 6116LP-4 


XO-I91 


HI 5 


74LS30 8 input "NAND" gate 


X0432 


C7 


ROM A 2732A 4K x 8 EPROM 


X0^85 


H16, HI 7 


74LS86 Dual 2-input exclusive 


XO-435 


C9-C10 


ROM B 2732A 4K x 8 EPROM 


X0^85 




"OR" gate 




01-12 


ROM 2764 8K X 8 EPROM 


X0^89 


Jl. J2, J3, 






CI 2-1 3 


ROM I 2764 8K X 8 EPROM 


XO-^89 


J4, J5. J6 


74S189 64-bit RAM 


XO-89 


C13-14 


ROM 2 2764 8K x 8 EPROM 


XO-^89 


J7 


74LS04 Hex inverter 


XO^IS 


C14-15 


ROM 3 2764 8K X 8 EPROM 


X0^89 


J8 


74LS32 Quad 2-input "OR" gate 


XO-433 


C16 


ROM 4 2764 8K X 8 EPROM 


X0^89 


J9 


7408 Quad 2-input "AND" gate 


XO404 


Dl 


74LS139 Dual 1 of 4 Decoder 


XO-^19 


JIO, Jll 


93422 256 x 2 bipolar RAM 


XO-100 


D2, D3, D4, D5, 






J12 


74LS02 Quad 2-input "NOR" gate 


Xa428 


D6, D7, D8, D9, 






J13 


74LS74 Dual D-type flip flop 


X0434 


D10 


74157 Quad 2-input multiplexer 


XO-114 


J14 


7407 Hex buffer/driver 


XO-384 


D11 


74LS374 Octal D-type flip flop 


XO-96 


J15 


74LS30 8 input "NAND" gate 


XCM32 


DI2 


74LS244 Octal buffer/line dnver 


XO-117 


J16, J17 


74S161 Synchronous presettable 


X0488 


D13 


74LS157 Quad 2-inpu multiplexer 


XO-390 




binary counter 




D15 


74LS86 Quad 2-input exclusive 


X0435 


Kl, K2, K3 


74LS379 Quad D-type flip flop 


XO-98 




"OR" gate 




K* 


FGO 2764-3 SK X S EPROM 


XO-«S9 


D16 


74LS283 4-bit btnary full adder 


XO-95 


K5 


FGl 2764-3 8K x 8 EPROM 


XCM89 


DI7 


74S16I Synchronous presettable 


X0488 


K6 


FG2 2764-3 8K x 8 EPROM 


XO-489 




binary counter 




K7-8 


FG3 2764-3 8K X 8 EPROM 


XO-489 


El-2, E2-3, E4 


93419 64 x 9 bipolar RAM 


XO-99 


K9, KIO, Kll 


74 LSI 5 7 Quad 2-input multiplexer 


XO-390 


E5 


74LS283 4-bit binary full adder 


XO-95 


K12 


74LS260 Dual 5-input 


XO-93 


E6 


74LS30 8-input "NAND" 


XCM32 




"NOR" gate 




E7 


4801 IK X 8 RAM 


XO-193 


K13 


74LS32 Quad 2-input "OR" gate 


X0433 


E8. E9-10 


74LS245 Octal Bus Transceiver 


XO-79 


K14 


74LS08 Quad 2-input 


XO-86 


E10-I1 


4801 IK X 8 RAM 


XO-193 




"AND" gate 




Ell-12 


2128 (BG0) RAM 


XO-195 


K15 


74S04 Hex inverter 


XO400 


E13 


2128 (BGl) RAM 


XO-195 


K16 


74LS20 Dual 4-input 


XCM 30 


El 5 


74LS86 Quad 2-input exclusive 


XO-435 




"NAND" gate 






"OR" gate 




K17 


74S161 Synchronous presettable 


XCM88 


E16 


74LS273 8-bit register 


XO-94 




binary counter 




El 7 


74LS20 Dual 4-input "NAND" gate 


XCM30 


L4, L5, L6, L7-8 


74LS166 8-bit shift register 


XO-391 


F5 


74LS283 4-t)it binary full adder 


XO-95 


LIO 


74LS74 Dual flip flop 


X0434 


R) 


74LS32 Quad 2-input "OR" gate 


XCM33 


Lll 


74LS20 Dual 4-input 


XO^30 


ns 


74LS04 Hex inverter 


XCM18 




"NAND" gate 




n6 


74S161 Synchronous presettable 
binary counter 


XCM 88 


L12 


74LS16I Synchronous presettable 
binary counter 


XO-440 


R7 


74LS86 Quad 2-input exclusive 
"OR" gate 


XCm;35 


LI 3 


74S74 Dual D-type pos. edge 
trig, flip flop (T. 1. only) 


XO-87 


Gl, G2, G3. 






L13-14 


74S04 Hex inverter 


XO400 


G4. G5 


74 LSI 5 7 Quad 2-input multiplexer 


XO-390 








G6 


74LS161 Synchronous presettable 


Xa440 









binary counter 



Ei 



r~iio 



EP LD eT 
CLR 

pa 

741 £1 
>CLl< CO 

A B 



C p 



R41 



^1?'' 



OOUF 
25V 



Ml 
510 






IS 



XV 



:R43 
•130 



11 
/ 

NOR, 
CftTE 
74-LSC)t 



P 

tR<V4- 



.7. Al 

DRIVER, 
8 2.84 A 

CSYNO 

AENl 

RPYZ 



RDY1 



Vcc TEST 



>CL< 



n 



^ra P3/P'^-2'f- 



:R^7 



13 



17 



WDCL 



A1P1 



b <■ 
d -t 
e ^ 

B <r 

C <r 

-F <■ 

J *- 
27<- 



24<- 
26 <■ 



Z5<: 



1 ^ 



30<e 



15^ 

T^ 
17«- 
16^ 



X <r 

Z1<- 

Y ^ 
T3<- 



ia<- 



Z <r 



8 «■ 



H <r 

9 ^ 



10^ 
11 <- 



7 <r 

F <r 

5"e- 



veRT sxtsic 



V logo O; V-At> 



HOR\Z. SYMC^ 



ro P^/p li- 
ra PS/P&- 



-* TO PS/p^b-fS 



!?EP 



Bu>^e 



-*■ -f 5V ^ 

H-t1.5V DC 
■* C SOURCE) 

* TO ps/pe-n 

* TO PS/P6-I7 

► TO PS/ pe- IS 



COIN R>£TJgN 






S^' 



31 



p 
tR44 

1 33 



ADDRESS BUS 



xe^ET 



REAOY 



81 

CPU 

ao89 



AS 
Alo 
All 
A12 

Al^ 

A14 
AIS 

ALE 

AD0 
At>l 
AD^ 
AD^ 
AD 4 
ADS 
A0& 
AD7 



NtV\I 



INTA 

HLDA 

INTR 



DT/R 
DEN 

RD 

y7^ 



i2_ 



zt> 2« 

'^t) A0DR,ESS4^ 
5D LRTCH 5«( 
^° 74LSi73 ^5) 
7D 7^ 



ifc_ 



♦4 



A4 



33: 



12^ 



14 



^ 



A& 



"avT 



AU 



Ali 



AH 



C5 



2D 

7P T^ 

80 nr 88 



_Q 



A^ 



-Ad. 



A^ 



15 



31 



A4 



_A^ 



\3 



J^ 



A<> 



2.1 



61 

B3 
A4CEweR B4 

A(> B4 

A7.,„ ^B7 



„ DATA 



D\R 



26 



IT 



1^ 



pes 



\A Dl 



IL. 



W. 



0± 



OS 



18 07 



19 



32. 



28 



A^ Y^ 

A4BUFfERY3 
r4Ub-}ii7 

A1_ _Y! 
Ql &Z 



-rr 



20 



11 JL'5 



9 R.D2 



7 ROl 



5_I0/W. 



S Wr. 



1 



+ 5V 



IP IT 



JLEJjS. 



IP 15 



IP ^4- 



ip n 



IP tg. 



IP 11 



IP ^Q 



SI PI 
(4-.7Kxa) 



-&3_ 



R2 



R5 



R8 



_S^ 



-I-5V*- 



If 47 
IP 4<o 



IP -^-S 
IP 44 



IP 43 



rP 42 



rP41 
IP40 



S 



.SIP a g^lc^jcs^ij 



op 27 



A10-13 




C5- 



C3 



iOi 



iq ze, 

2A3 DM 2Y3 
2A4ByFFEK2t4 
lAl LINE IY1 
lA3PiMVER,lYJ 
lH7fLSZ'V0ir4 



P5 



03 



t- 



3^ 



Dl 



IS pg" 



c<f 



Clfc 



QP2S 



A10-1£ 



A-\6-1^^ 



OP Zi 



Aio-ia^ 



OP 22 



OP Zl 
op 20 



AACi-3 
A1Q- 



Aio-s 



Aio-a. 



OP 47 



A'a-13 



op 46 



Ati-IS 



OP 4-5 



OP «»q- 



A-5-15 



OP 43 



A^-12. 



OP 42. 



A'^-9 



op 4-1 



A9-fe 



Ae-5 



OP 40 



A? -a 



OP S3 



COIN MS.TEH 



A^-3 



(5,^ - c 



KNOCKeR. . Q2-C 
COiN I {QPTIOMAW) Q3-C 



COIN UQCttOUT Q.4-C 
(OPTIONAU) 



47on 
(tyr; 



CIS 



cs 



eta 



CIO 



C11 



cislcH 



JS 



"^ 



Ai ^^ 



lAl^^ ^^lYl 

M4DI'T2Y4 
2«6UFFFRZV3 
2A2 LINE 2V4 



W" 



07 



05 



_D±. 



\7 fi^ 



0.1 UF 
(■TYP.) 



+5V-«- 




INPUT r^-J^^^^ 

_ FRpfV\ " > \ 

ASSY, (optional) ^^ 

SDCKET 



^Pg7 



IP si's: 



IP04 
rP>i3 



IP sae 



ipg 



IP (zi; 



ISIP4 
(4.TK./8) 

11 




DIP S\M\TCH 



?«1 Vi\ 

lA,BUF^eK>iYi 

lS4DR}va^l;5 

lA^74lS?4*l'f^ 



fMl3 



D5 



15?^ 



JSl. 



D3 



A4 



D2 



12= &L 



16 Og> 



0><r4 fli/s- 



tN44! 






A4 6 



A5 5 



A£ 4 



Al 3 



A8 25 



49 24 



A)0 21 

Airef 



Ml 



dT" 



DF 



P4 



P5 



P& 



07 19 



A^ 

A^ 

AZ 

A3. 

A4 

A5 

A"& 

AT 

AS CI 6 

A9 RO^A 4- 

A10 oT^d. 

All 2.7fa4 
AU 

Dl 
D2 
D3 
D^ 

D<S 

OE ce 



PROGRAM MEMORY 



22 



^A 



Ml 



■Aiai^ B8 



Y3 
Y4 
EPRONN YS 
SELECT Y4 

%A '" 



1? 



C14-15 

^764' 



20 



22 



C15-t4 

276. <?- 



oe ce 



20 



22 



012-13 

ROWvy 
276+ 



oe ce 



20 



22 



cit-ia 

2764 



oS ce 



20 



2Z 



15 



20 



All 14 
A12 13 
AH & 
A15 3 



2A 
2B 

HA 

IB I 



b^ 



io/m 



ay 



-► TO P3/P<f-& 



IP1 H 



jp'm 



IP3 12 



~ 1 IP2.13 



IH 15 



BIO 

Y3 INPUT 
PORJ 



Y2 SELECT 
Y^r4lS158, 



SiA 



A0 



J^ AJ_ 



WDCL 



I/O S£L 



RT>1 



-► 7(5 P3/P^-10 



A0 1 

A1Z. 3 

OP^ 15 



IS 



16 
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D£SIC^NAT/QNS PI T^^U PC 
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16 
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS 



ADDRESS BUS 



DATA BUS 



pa 

s ^ 
7*- 



13<- 
3 <- 

11 <^ 

17-^ 
2^ 






24^ 

1 ^ 

8<- 






185; 
2Z^ 



31 



A^ 






A a 
"XT 



A '5 



VERT bl.ANK 



-♦+5V 



P4 



16<- 
15<- 

19<- 

1 ^ 

2«- 
3^ 



Df6 



5<- 

10<- 
20^ 



E3^ 



ll<- 



coLsei, 



BOJRseXT 



fe.R.sei,, 



FRSEL 



wTS. 



K.PA 



HQgi:t FLIP 



V£g;T FLOF> 



P/& PRIORITY 



Ror ^ 



i 



1S«- 



13^ 
17«- 

21<- 



23^ 

14- <- 
19^ 



VEi^T SYNC 



V\PEO <SNC> 



HOK^'V SY>AC 



RED 



"R.^'^^■l 



fe_Uf 



-► +;>v 



^ 



/" 



DESICNAT/ONS PI TUPO 
K.eF£l^£A/CL ONLY. 



H^ 



CLtC 






X.TAL51 
—HOI 




U3-14 

CLOCK LOC■^lC 

T4&04 



HCLK 



CLK 



rHDpp. ci^Q 



TK53 



HCLK 



HCLK 



HCLK, 



L15 

74S74 



HI 



H2 



ill. 



H4 



H5 



H& 



W7 



H8 (h &lAnO 



^ 



317 



H8 



3 
2 






CL EP £T 
A 0A 

B JI6<^B 

D (?5d 

>CLK 
LD CO 



6 



mil 



CL EP ET 
A 0A 

B J170B 

C7451&10C 



'^>CLK 
^LD CO 



_c: 



14- 



15 



la 



15 



10 



e.T 



C 74S1&1 

D 

>CLI^ 



0A 



P 

MQP 17 

GOUMTGR, 



14 



U 



I> 



t] 



i^54 
317 






H0 



HI 



HZ. 



H3 



K15 

74-504- 



13 



-1> 



ia H2. 



ZW 



HOR^IZ. FLIP 



<1G 

T4L520 



ia 






H4 



1-15 



H(3 



H7 



13 



:)E> 



LMCH 
74LS8& 



S3 



HIG 4 H17 

HOKlZ. FLIP 

FOR C.T. 



10 



^^ 



1^ 



I> 



R54 



H15 

74LS30 






n 



K5l^ 



ID IG) 

50 ^ 5Q 
6D ^j-^' 6Q 



J± 



7^1508 



J\3 

74 LST4 



EXTH 

BLANK 



K15, T 4-SOC^ 



£ H BLANK 



^CL< ^ 



12 



G 



HIT 

•^LATCH 
) 74LS8C 



10 



HH0 



*■ 



V 



H0 



HH?i 



HH1^ 



h15,74LS04 



13 



HHZ^ 






le 



HH0* 



H0 



F17,74L5SS 



B^AI 



HH1 



BH 2 



c-,iG4ai7 

H0R12 
LATC>HE$ 



V 
ID Clk '"^ 
2D An 2Q 

5Q 5G( 



GO 



CLR 



6Q 



10 



12 



15 



HH8 



R5£ 



>CLK 
D 



Q 
PRES CUC 



P* 



Rfeo 



^10 ?13 



R60 

5 I 



TO 
OHS 

9 



/ K13,74L'53Z 
f=I> 

J8 



J9 

7408 



3. 



Jlfi 



r 

idi 



R55 
9 



CL £■? LP 

. 0A 

>CLK 



JliJ 



^5 FIG ET 



14 



10 



CO 



LO 



745161 



^CLK 

CU EP'i 



9 



My 



E17 

V6RT SYNC 
I 5UMK 
7^L';?o 



13 



ie 



10 



zy 



i^i'^ii 



J8 ^° 

T^ — ^74LS3e 



/15 

74L504 






V BLANK 



P 



m 



V7 18 






V3 8 



li. 






VEKJ COUNTER^ ^jg 



TT 



TT 



v^r 



D5 tlto 02 

D3 ^4 

D1 ^ 

DO (?7 



_12 



T5 



A2 21 

i? PMC; 2:2 

a?74LS2BJ 



A1 



LA 



DIG ^ e:\G 

VERT LATCHES 



VERT" 
FLOP 



15 > 



13 









'K14 



74LS08 



K15,74S04- 

n^ 



K15,74-S04. 



ElS LATCH 



74LS86 



Tjo 



^IDi 



KH 



74LS08 






BLW^<. 



KH 



SFBW 



51 



K15,74LS3a33 



LATCH Clock 



H2 



HI 
HH3 



HM4 . 



HM5 



HH6 



HH7 



71-07 



> 



■^ 



,^ VSYNC 




+5V 



P.DY1 



BRSEL 



PR.&EL 



SHIFTED H &LAN< 



7^LSO0 



:> 



3 VH BLANK 



■^ 



SBBW 



V&LANK 



VV0 



V &LANI<; 



VV1 



VV2. 



VV3 



VV( 



110 



10 



DI5 t£I5 

11 VE^T FLOP FOR C.T. 



D15 '■""* 



74LS6.6 



K13 



10 



E> 



55 



CLK 



VV4 



VV5 



VVfc 



V V r 



^ ^ 



FRV^R 



o5l 



A0 2] 



Al 3 



'\3 



12 



n 



Dl 

74LS13^ 



Y^ Yl Y2 



A1 A2 A3 
YI 

61 pa 

B2 74157 Y2 
SELECT Y3 



S ST|g& 



SFBW 



riT^ 



4- ENVOR 



7 ENHOtg. 



9 ENPOR 



A2 a 

13 



MoT 



H^S 



Hi 6 



HZ 10 



H31B 



a1 ^1 

aID3 

'^^ 7415T ^2 
o, FORtCiRbuKP 



fc-v, 



Y4 



S STRB 



SF&V/ 



TjQs 



FQRA0, 



4 

FOPAl 



7 
FORAZ, 



F0RA3 



12 



D2,D3,D4 

2:1 KAUX 



P 
tR62 

ho 



A& 2 
AL^ 



H4 



H5 



B3 



YI 

74157 Yi 
A3 F0RE(,ROUtJ0 

Aooi^esS 

Bl 

B2 Y3 

S 5TR& 



SFBW 



1_U5 



F0RA4 



F0RA5 



7 



FOR,V^ti 



D0 



D2 



D3 



D4- 



D5 



DC 10 



DT 11 



12 



FORf/25 



fFORAl 26 



'F0Rftt27 



F0KA5 1 



FOm? 



F0RA5 3 



01 

D3 ( 

D4 ( 

D5 '< 

DG 

D7 

D8 E^ 

FO?.EC-,R0UN 
VERT PaSiTIO 

A0 93419 

Al 

Al 

A3 

A4 , 

A5 



CS 



f15 






ia. 



DE 



J2?_ 



04 



D5 



D6 10 



D7 11 



F0eAg25 



F0gA3 1 
FQRA4 2 



FQRA5 3 



0\ 
D2 
P3 

D4 
D5 

D7 

n« Fl-;^ 

H0K\1 POSlTlfl 

A0 93413 

Al 

A2 

A<^ 

A5_ ! 

C5 \WR.i 

Y15 Y12 



M. 



PL 



D3 



Pi. 



D5 



M 10 



DT 



11 



.FOKA025 



.F0RA1 Z6 



JOWZJJ 



J0RA3 1 



s£OMil 



IF&RA5 3 



Dl 
D2 
D5 ^ 

P? ( 

DS 

D7 

D6 E2-3 

FORE(^R,OUNC 
OBJECT SELE' 

33<V13 
A?l 
A! 
A2 

A4 



A5_ _ 



5 



?r7 ^ 



18 



19 



X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS 



T4L'd20 



H0R^\2. FLIP 






I> 



I> 



UMCH 



S3 



H1(S i H17 

BOKIZ. FLIP 

FOR C.T. 



^^ 



13 



,0- 






^^ 



R5& 



10 ^'"-^ \Qi 
5D 5Q 



6D 



CLK 
A 



&Q 



Jl 



J13 

74- LST4 



EXTH 
BLANK 



HIT 

•>,LATCH 



10 



^5 



HH0 



TV" 



H(ZS 



HH0 



HH1?K 



F15,7'i^uS04 



13 



HHZ^ 






ie 



HH?S* 



H?5 



F17,74L5SS _^., 



HH1 



WH 2 



LATCHES 



9 



ID ClK '<^ 
4^74L^1744Q 
6P .^g 6Q 



10 



1^ 



15 



iTcLTmr 

->CL< Q 



J4 R60 
5 



>CLK 



Q 
PRES CLiC 



^60 



^10 ? 1: 



9 



/^ K13,74L'=3^ 

^iO^- 

^ T8 J8 



P 

J9 

7408 



HH8 






10 



T^— ^74LS3e 



"s^^ r~i»n — ^K 



h4 DIG ^2 



Z1 



a?74L5283 
^"^ A1 24 



B1 
B2 



VERT" 
FLOP 



15 o 



12 



13 






8 






^KW 



74LS09 



K15,74S04. 



K15,7<t-so^ 



E15 LATCH 
74LS86 



Tia,74LS02^^ 



ts 



^iDi 



KH 



74LSoa 



BL^N^; 



KH 



SFBW 



SI 



K15,74LS3233 



LATCH CLOCK 



H2 



HI 



HH3 



HH4 



HH5 



HH6 



I-IH7 



7407 



■C>- 



■^ 



,z VSYNC 




+5V 



u SYMC 



8.DY1 



BR.SEL 



FR>S£U 



SHIFTED H &LANK 



"^ 



H1^ 

74LSO0 



v> 



S YH BLAN< 



SBBW 



V E>LA N K 



VV0 



V feLA,Nl<; 



V V I 



VV2L 



VV3 



VV^ 



4J0 



:30 



■^L> 



D1t) ^6.15 

n VER.T PLOP FOR C.T. 



p,|C- LATCH- 



74LS52 



lu i — ^ t 



55 



CL.K 



VVt 



VV5 



VVfe 



FRWR 



FRgM 

J13-& 

A0 2 



A1 3 



14 



' Dl 

q 74LS133 






13 



A1 Al A5 
Y1 

Bi pa 

82 74157 Yf 

54- R>EQ15TER 

saecT Y3 



SFB>/ 



s sTEe> 



\ ENVOR 



7 ENHOR, 



9 ENPOR 



A2. a 



ATs 



^Tvi 



n^B 



HI 6 



H210 



H3B 



'^'^^74157 '2 
Q, FuR£CiR6uKP 



S 5TRB 



Y4 



SF&V/ 



rj?5 



FORA* 



1- 
FOPAI 



7 



F0RA3 



la 



D2,D3,D4 

Z\\ MUX 



ho 



A6 2 



A7 5 



H5 



B3 



Yl 

74157 YZ 
A'b FORE(iROUND 
AOORESS 

B2 Y3 

S 5TR5 



SFBW 



11 Y15 



F0RA4. 



4 

FORAB 



FOR,Vgi? 



A 



D0 



DI 



D2 



D3 



D4 



D5 



D& 



D7 



te 



FORA^ZS 



Torn! 



FORAl 26 



F0RftlE7 



F0RA5 1 



F0RA5 3 



D1 

D4 Q2 

D7 

FOR^ECiKOUND 
VERT PojiTiOM 
R^EQISTEK 
A(ii 33419 
A1 
A2 
A3 
A4 
A5 



CS VJR 



Q4 
Q5 



IIF 



^VVj fe 



0LV1 



Cvvi II 






:i5 



.22. 



51 



SI 






f&yT" 



I ? 



+ 5V 



^|74LS2W 
At 



A9 



At 



X4 



51P71 




"POTS' 



F0Y7 



T 



4fR|M_ 



IFRBDl. 



1? FRl 



10 FRMi 



HBLAN< 



rt^ 



.V BLANK] 



UBLftVlK 6 



CO 



J^T4LS28b 

AZ 

A3 « 

A4 2^ 



4_JL 



3 



10 5 



J7 

74L^Q4 



ENBUF 



43^4 



13 



VERT POSITION 

secrcT 



ta_ 



D2 



M 



E)4 



D5 



D6 



D7 



FOKA^ 



■ FORAazr 

'F0P43 



'F0RA4 2 



FQRAS 3 



PI 

D4 QG 

D5 Q7 

D6 
D7 

ng ri-7 

HOI<IZ POSITIOW 

Al 
A2 

A4 # 

A5 IJ 

C5 WR.Sd 



R70 



iO 



I I 



^ 



FON?t 



F0N5 5 



M 



s 



+5V 

t 



61 



Sf-rsLsisiJJ 

AZ '^ 

A3 

^ STRB 



3 



EG 

74L530 

EG4T8 

LINE RAW 

tKA6Lt PUlSt 

QENER^ATOR. 

4HPP4 



r I/PP5 



9HPP6 



Riwf 



I 51 



J o\9JZ 

(lK/8) 



15 

Gil 4G2. 



LINE R,AM 



♦P 




HlTHR^uH^py^^^T 



villi. 






^Htl7 






CLK 



Q8 Q 

74LS74_ 

D Q 






a2.11 



3S 



$t 74-157 

Al Y3 

AZ ^ 

A». ^^ 



H7 3 



Ul2^ 



» 



4FE 



7 FBAl 



9 FM2. 



12 F6/<3. 



iTi? 



B1 

74S157 
At 



6TR8 



4F6A4> 



7 52 




J8 

r4LS32 

F^ftDil 



VFR6P1 S 



15 



13 




iElM_ 



FR6D2 11 



.FRSP314 



51 1 



HOi^VZ-ONTAL 
^ POSITION 
>^ D/^T4 



_^R74- 



Bl 52 3 J 64 

::^^i5 Yz 



A4 



74L%157 



5TR& 



an MUX 



4 PLDC6 



7 PLI>I 



PU02 



laPLDS 



HPDl 



HP02 IC 



I HPI>3 U 



FBAg 



^ FBA3 13 



^ 'BAiyi 1 



V FSAl 15 



. p&Ae 14 



V FeA:? 13 



< FgAI 15 



LINE OBTECT 
SELECT RANI I^UX 



IL 



PL 



D3 



P4 i 



D5 






.FORA02S 



FORAl Z6 



FOWZ l\ 



J0RA3 1 



.F0M4 2 



Ft)RA5 3 



Dl 
Di 
t>5 
P4 
I>5 
DS 
PT 

t>8 E2-3 

FORei^R^ODND 
OBJECT SELECT 

^EGilSTER, 

33413 
A0 

41 

AZ 

A^ 
A4 
A5 _jit 



r\5 




^ FdAg 



V PBA^ 13 



PNM-4 



i 



MPS 6 



FBAt 



Jl 



01 



•*"■ ' ^j74518«)Q2 
Al 93 

A2 



^R 



FBA4- 



"TT 



JND4 4 






FB 



FBA1 15 



_F6A4 



FBA3 1 






^^74^901 

Al 

A2 



Q3 



5^ 



ir\ 



v 



s^F&M. 



K FBA1 



. S2. 



PND0 4 



vpiNDi a 



> .pfMpe 10 



V .PNP3 12 



J5 



F&A? 13 



fb:z;? 



pal _ 

Pi Q^ 

4 74 SI 8352 
Al 03 



^ 



PNP0 4 



PNO 1 e 



<Pil£2^_10 



Vm^h 12 



FBAi^ 1 



F&AI 15 



FgAZ 



F8A3 13 



°| J^ S 

A 2 



S2. 



v . F6A'^ 



ITIT 






FBA^ 



£1A, 



. ! FBAZ 14' 



D3 H3 Ql 
A0 745!»gQ2 

A3 




HPP4 4 



HPD5 



HPDC 10 



L HPP7 12 



F&A4- 



H _ 

^jS74Sia9Q2 _^ 

Al 03 >^ 
hZ 

A3 ci) ^JjR 



"sS 

HPD4- 4- 



J3 



VHros fe 



■HPDs ;o 



F6AjZ^ 



FBA2. 14 



FBA3 13 






Al 

A^ 

A3> we CS 



Q5 



_5 



Si 



FBA"^ 



1^ 



JT 

74L504 



FBA4 



PL0^_4 



P1-DI e 



vfUDSlO 
CPLP3 12 
FgA0 1 



FBA1 15 



F3A2. 14 



V FBA^ 1^ 



Q0 



II J5 !I 

A^74S183q2 

Al Q3 

A2_ 



FgN 



s^ 



FBA4 



PL^0 4 



\PLD1 6 



P1&3 ie 



^ fBA« 1 



^ F&Al 15 



C F3A3 iS 



PI M 

g74S18g| 

Al Q' 

A2 _ _ 
A»>VJR. C5 



sz 



!FT 



Tl TH^U JG 

LlKiE OfeJECT 
=,ELECT I^AhA 



-4 
-5 



7 



LOGIC BOARD ASSY. (Al], SCHEMATIC DIAGRAM, SHEET 2 OF 3 



19 



20 
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS 



DATA 
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS 
POWER SUPPLY ASSY. (A3|, COMPONENT LOCATION 



O 



o 



C43 



C42 + Hh 

C41 



P3 



-c 



> 



D44 



D36 



D42 
D41 






L.J 



C23 



D26 
-fl h 

R23 



Hl- 



C 21 



C33 H»— 

D35 

+ 12 V •J 

D25 

30 y DC ^ 



Hh C32 
R31 



h: 



R22 



> 



33 
D34 



D32 
D31 



D12 

CM -i\- 

SCR 

+ 



R18 



P2 



R17 



R16 



Hh + 



CI3 -\\- 



-1 


"> 


R13 


H 


H 



012 



D24 HlZZh- 

D23 - n h - 

D21 - n I - 

cii hV D22 -n h- 



U 11 



P4 



— I 

<N ^ ~ 

00 O " 

2: o - 



0. 



u 



D11 J 
5VDC 



O 




PI 



D 



o 



POWER SUPPLY ASSY. (A3|, PARTS LIST 



REFERE 


NCE 


DESCRIPTION 


PART NO. 


REFERENCE 


DESCRIPTION 


PART NO 






Power Supply Assy. 


MA-49 2 


P2 


Connector, 10 PIN 


XO-531 


Cn, C32. 


C42 


Capacitor, 0! mfd , 50V 


XO-229 


P3 


Connector, 7 PIN 


XO-526 


C12 




Capacitor, lOOUF, I6V 


XO-23S 


P4 


Connector, 16 PIN 


XO-372 


C13, C23 




Capacitor, 0.1 UF, lOOV 


XO-234 


Oil 


Transistor, PNP, 2N5879 


XO-323 


C14, C33. 


C43 


Capacitor, 0.2UF I6V 


XO-205 


012 


Transistor, NPN, TIP31B 


XO-64I 


C21 




Capacitor, 2200UF 75V 


XO-132 


Q2! 


Transistor, NPN, 2N3055 


XO-301 


C31, C41 




Capacitor, 470UF 35V 


XO-284 


Rll 


Resistor, 470 OHM, 5% ViW 


XO-55 










R12 


Resistor, 100 OHM, 5% IW 


XO-I37 


D35, D43 




Diode, Light Emitting MV-5752 


XC^270 


R13, R14 


Resistor, 12 OHM, 5% 2W 


XO-138 


D!2 




Diode, Zener, 5.6V, 5%, iW, 


XO-255 


R15 


Resistor, 200 OHM, 5% 'AW 


XC)-143 






1M473/1 fl 




r-»5 / 


r^ ,,^^ ^^ 












[\IO 


RtblSLUr, lOU UMM, IjVo '/4W 


AU-Z^ 


D2I-D24 




Diode, 1N540I 


XO-263 


R17 


Resistor, 100 OHM, 5% '/-W 


XO-28 


D26 




Diode, Zener, 16 V, 5%, 1 W, 


XO-620 


R18 


Resistor, 20 OHM, 5% 'AW 


XO-29 






1N4745A 




R22 


Resistor, 1.8KOHM, 5% 2\X/ 


XO-135 


D31-D34, 


D36 






R23 


Resistor, I KOHM, 5% 2\X/ 


XO-627 


D4i, D42, 


D44 


uiode, IN4004 


XO-254 


R31, R4! 


Resistor, 750 OHM, 5% IW 


XO-I36 


FlI 




Fuse, 6'/4 AMP SLO-BLO 


EL-8 


SCRll 


Silicon Controlled Rectifier 


XO-131 


F2I 




Fuse, 2 AMP SLO-BLO 


EL- 7 


Ull 


Diode, Programmable Zener TL431 


XO-272 


F3!. F32 




Fuse, 'A AMP SLO-BLO 


EL- 5 


U31 


Voltage Regulator -12V, LA/I 340T 


XC)-473 


F4I 




Fuse, 1 AMP SLO-BLO 


EL-6 


U4I 


Voltage Regulator -12V, LM 320 


XO-I30 


PI 




Connector, 4 PIN 


PS-87 


VRl 


Potentiometer, 100 OHM 


XO-134 



3^ 






8^ 



7 



e^ 



X. WIRING AND SCHEMATIC DIAGRA 




35V AC RETURN 

» 



2200UF ^^25 ^ 
75V 



R23 

IK 

2W 



'2N3 055 



"X 1N41 
MV5752 j 'lev, 



D26 
4745A 
5% 



2^i 



: 15 V AC INPUT 



15V AC CENTER TAP 



15V AC INPUT 



KEY 



A I irtirt /^ikirv 



5^ 




+ +19.3V DC 



R 31 



470uf 



D33 ''5 0A> 35 V 
W ^ C3I 



,Oluf 
-Jf 50V 
C32 -r 



D35 



'MV5752 



IN4004 

-^4 



D36 



U3I 
LM340T 

MLP-12 

(7812) 



OUl 



-19.3V DC 



750fl 
IW 



D43 

MV5752 



-1 



-^ 



470uf 
35V 

C4I 



D44 IN4004 



.Oluf 

lIr50V 
C42 



LM320 
MLP- 12 

(7912) 



U4I 



OU' 



6ND 



24 
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS 



O 



Pi -i- ]\ 5V DC 6^A S.B. 

i^e-n --^ ^v 



2<- 



3<^ 



4.^ 



an 

2N5879 



iOOA 

IW 
RI2 



UN ^ 

TL43I 
TO-92 




H.S. TO-3 



Q12 
TIP31B 



CI 



1 



•Oluf 




RI4 

I2A 

2W 



I2A 
2W 



CP KS 



RI3 



RI5 
200A 

:.25W 



IOOA 



CI2 



lOOuf 
16 V 



CI3 

: .luf 
50V 



'^ 



SCR M 
MCR68-i 




IOOA 

.25W 

RI7 

— wv 



CI4 



zj=.2uf 
6V 



P2 



35V AC INPUT 



9< 



3^ 



4^ 



2^ 



8^ 



1<- 

7 



6<- 



5^ 



35V AC RETURN 




Q2 



+ 48V DC 



D24. 



R22 
1.8 K 
2W 




H.S. TO-3 



2200UF D25 ^r 
75V 

MV5752 



>vf 



R23 
2W 



'2N3 055 



C23 

III .luf 
50 V 



15V AC INPUT 



F31 .25A 

-Ar- 



_y D26 

^ 1N41 

T lev, 



D26 
4745A 
5% 



15V AC CENTER TAP 



F4I 
lA SB. 

D41 
1N4004 



SB. 



D32 



15V AC INPUT 



D42 
IN 4004 



KEY 



AUDIO GND 



F32 

Ar 

.25 A 
S.B. 



D34 




+ 19.3V DC 



470uf 
35V 
C3I 

MV5752 



.Olof 
-11 50V 
C32 -r 



IN4004 



D36 



U 31 
LM340T 

MLP-12 

(7812) 



OUT 



2uf 
-L 16V 

TC33 



-19.3V DC 



750A 

IW 



n 



R 41 



D43 -k-M 
MV5752 



f 



470uf 
35V X 

C4I 



D44 IN4004 



T 



.Oluf 

50V 
C42 



LM320 
MLP- 12 

(7912) 



U4I 



JGND 



OU I 



I 



.2uf 

16V 

043 



IN4734A 

D 12 

5.6V, 5% 
IW 



20A 
.25W 

R18 



Rli 
470A 

.5W 

MV5752 
DM 



,^ 



NOTE: 

ALL RESISTORS ARE ±5% 



+5VDC (SOURCE) 



n 



KEY 



r 



P4 

■>16 



■>15 



■>13 



■>12 



■>11 



■>10 



^9 

14 



■> 8 



-h^7 



^ 6 



^5 



>4 



-> 3 



-> 2 



■> 1 



P3 



-I- 16V DC (SOURCE) 



-H2V DC (SOURCE) 



r 



KEY 



-12V DC (SOURCE) 



+ 20V DC 



^7 



^6 



^4 



^5 



^3 



>1 



I 

J 
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POWER SUPPLY ASSY. (A3|, SCHEfVIATIC DIAGRAM 
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS 
SOUND BOARD ASSY. (A6), COMPONENT LOCATION 






R15 



TEST 

( ) C7 



i[} 



u 



3.57954-5 MHZ 



1^ I |R16 









crcr 



Oi ^..CDO 



<^ 



C42 

CID 



CID CZD 

C30 C29 

B-20887-3 




''^t^'MOOL 



1 >-3« _ 



E'^C3S C4 1 

I 



: o 

C40 ^ 

a. 

DDDO ^ DDDDQ. 



cc c c c 



C21 C23 



'M 



OP w «;^ 



O.GOTTLIEB&CO. 
COPYRIGHT 1981 
ALL RIGHTS RESERVED 



SOUND BOARD ASSY. (A6|, PARTS LIST 




\j 



REFERENCE 


DESCRIPTION 




PART 


REFERENCE 


DESCRIPTION 


PART 










NO. 






NO. 




Sound Board Assembly 




MA^87 


RP2 


Resistor, DIP 


XO-168 


CI. C2 


Capacitor, 


1UF, 25V 




XO-248 


SWl 


Switch, Momentary Pushbutton 


XO-5I5 


C4-C7, CIO 










Ul 


IC, 7414 


XO-397 


C12, C20, C21 










U2 


IC, SfSJ74LS74N 


XO-434 


C23, C25, C26 










U3 


CPU, R6502-13 


XO-360 


C28, C29, C30 










U4 


IC, SN74LS138N 


XO-437 


C33, C42, C44 










U5-U6 


EPROM, 2732 


XO-485 


C3I, C32 


Capacitor, 


.047UF, 25V 




XO-222 


U7 


IC, SN741_S75 


XO-394 


C37 


Capacitor, 


4.7UF, 35V 




XO-291 


UIO 


IC, SN74LS02N 


XO-428 


C3, C38-C41 


Capacitor, 


47UF, 50V 




XO-210 


U15 


RRIOT, R6532-18 


XO-361 


C24 


Capacitor, 


lOOPF 




XO-223 


U16 


IC, SN74LS04N 


XO-418 


C36 


Capacitor, 


470UF, 35V 




XO-284 


U17 


IC, SN74LS30N 


XO-432 


C45, C46 


Capacitor, 


33PF 




XO-277 


U20 


Converter, PMI, 1408A-6P 


XO-416 


C47 


Capacitor, 


.OIUF, lOOV 




XO-202 


U22 


IC, LM741CP 


XO-393 


CR1 


Diode, 1N4148 




XO-261 


U24 


IC, Dual Comparitor, LM193 


XO-396 


Rl, Rll, RI2 


Resistor, 5.6K ohm, 5%, 


1/4W 


XO-19 


U25 


Inverter, 7404 


XO-402 


R2, R3 


Resistor, 2K ohm, 5%, 1/4W 


XO-14 


Y1 


Crystal. 3.579545MHZ 


XO-456 


R13 


Potentiometer. lOK ohm 




XO-I08 




Socket. 22 Pin DIP 


XO-467 


R!5 


Potentiometer, !0K oh.'^ 




XO-I09 




Socket. 24 Pin j2, 


XO-529 


R23-R30 


Resistor. !0K ohm. 5%. I/4W 


XO-I8 




Socket. 40 Pin (2) 


XO-530 


R3! 


Resistor, 68K ohm, 5%, 


1/4\X' 


XO-189 









X. WIRING AND SCHEMATI 



CLOCK LOqiC 

Y1 
'^. 57954'^ Mm-. 



X - JUMPER, (^-\ 
CONNECTIONS^-^ 
Elfc-E17, IMhz 
E1G-E18, 2,Mhz 



notes: 

I.UNLE.S5 OTHERWISE SPECIFIED, 
I^ESISTOR^S AR^E i57o, 1/4 W. 

Z. U LEGEND WITHIM QATES 
INDICATES SCHMITT Tf^iqG|ER,. 

3. WITH THE EXCEPTION OF 
ETiEZ.ES AND El'i,E17, E]8 j 
SOLID JUMPERS USED WITH 
271G ?RmS. DASHED JU^;\PERS 
USED WITH 273^ PR,OMS. 



P/O A€>P1 



AUDIO OUTPUT 



^< 



+1CS8 
T47UF 
±50V 



+ i6V DC 



T47UF 



-f T2.V DC 



450V 

-T ^ + 57 DC 

-tLC40 

T47UF 

Xsov 

-UVDC 



_, +T4TUF 

i 4-5oy 



+5V 



-I-5V 



h6i 



U4 
74 US 1 3 
n r^ /^DEVICE 

XaTuF^SELECT 



P/O 
-Hvw- 



T2, 



t 



VCC V 






u 



7 7 + F 



3 &4-E 



C5|,Q.1UF 




10 5 + D 



-* JH^ 



n ^^ 



\z 



J1-14 

■J'-! 5 



3-»-6 , 

^+9 -U\0-3 
Ul-15 



15 ^+8 



13 2+ A 



A4 
A5 
AS 
^ A7 



12 
11 
13 



A3 
A9 

AlO 

CO 
01 
D2 
DS 

D4 
05 
DG 
D7 



2732. 

PROM 




UIO 
74LS0^ 



PI 3! 



CIO, 
18 

Vcc 



DZ 4. 

D4 el 



T1 
t8 PIN 
DIP SOCK 

iz— ^: FOR. 

-^lEXPANSK 



^.^. 



REFERENCE 

C1,C3 

C2 

Rl 

R2 

R3 

Ul 

U2 



1Z 
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS 



P/0 AG PI 

SI TO U16-t3 



CLOCK LOqiC 

Yl 
5, 57954 5 Mh7 



R3 ^C45 ^ ia^PF 

X - JUMPER (^-K 
C0NNECTI0^4S^-^ 
El£-E17, IMhz 



E1&-E18, ^Mhz 
notes: 

[.UNLESS OTHER^WISE SPECIFIED, 
^ES I STORES AR^E ±57o, 1/4 W. 

Z. U LEGEND WITHIN QATES 
INDICATES SCHMITT TRiqi^EI?,. 

3. VVTH THE EXCEPTION OF 
E1,EZ,E3 AND E1G,E17, E18; 
SOLID JUMPERS USED VVITH 
271G PROMS. DASHED JUNIPERS 
USED WITH 273^ PR^OMS. 

P/O AGPl 



T47UF 
_L50V 



T4TUF 




— f ^ + 57 DC 

T47UF 

-*- -IZVDC 



^C41 
+T47UF 
4-50V 
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SOUND BOARD ASSY. (A6J, SCHEA4ATIC DIAGRAM 
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS 




L STARTER , 

ILLUMINATION ASSY. MA- 376 j 



TO FRONT DOOR 
TO SERVICE PANEL 



TO CONTROL PANEL 



TO REAR DOOR LOCK 
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS 




MAIN LOGIC BOARD ASSY. 
MA-456 



239PF 
3 [key K EYJ 
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I 

PRIMARY POWER/FILTER BOARD/ INTERCONNECTION DIAGRAM 

32 



XI. PARTS INFORMATION 



TABLE OF CONTENTS 
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SPEAKER/AIARQUEE ASSY. 34 
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BOTTOM PANEL ASSY. 37 

CABINET PARTS 38 

CABINET PARTS 39 
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XI. PARTS INFORMATION 



SPEAKER/MARQUEE ASSY. AND ILLUMINATION ASSY. 




ITEM 


DESCRIPTION 


PART NO 


1. 


Illumination Assy 


MA-376 


2. 


Starter 


EL-69 


3 


Ballast (60 HZ) 


EL-70 


4. 


Lamp, Fluorescent 


LA^ 


5 


Cable Assy 


MA-364 


6 


Speaker Assy 


MA^59 


7. 


Cable Assy. 


MA-3I8 


8. 


Speaker 


EL-93 


9. 


Speaker Grill 


B-20931 


10. 


Marquee, Lexan (Screen) 


A-23044 
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XI. PARTS INFORMATION 



CONTROL PANEL ASSY. 




ITEM 


DESCRIPTION 


PART NO. 


I. 


Control Panel /\ssy. 


MA^58 


2. 


Joystick (2) 


C-22917 


3. 


Short Button (2) 


A-21970 


4. 


Button Holder and Switch (2) 


A-21971 


5. 


Cable Assy. 


MA^64 


6. 


Lexan Overlay 


A-23045 
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XI. PARTS INFORMATION 



SERVICE PANEL ASSY. 




OEM DESCRIPTION 



PART NO. 



1. Service Panel Assy. 

2. Cable Assy. 

3. Switch (Push Button) 

4. Switch (Toggle) 

5. Volume Control 

6. Coin Meter 



MA-300 

MA-316 

EL-57 

EL-85 

XO-104 

EL-84 



36 



XI. PARTS INFORMATION 



BOTTOM PANEL ASSY. 




ITEM DESCRIPTION 



PART NO. 



1 . Bottom Panel Assy MA-375 

2. Transformer C-22919 

3. Capacitor, 50, OOOUF, 25V XO-14I 

4. Resistor, 200 OHM, 5%. 2W X0142 

5. Fuse, 3 AMP, Sia-BLO EL-9 

6. Cable Assy. (Secondary) MA-476 

7. Fuse, 1 AMP, SLOBLC) EL-6 

8. Fuse, 10 AMP EL-23 

9. Bridge Rectifier (2) EL^2 

10. Fuse, 2 AMP, SLQ-BLO EL-7 

1 1. Fuse, 4 AMP, SLQ-BLO EL-33 

12. Sen/ice Outlet A-18133 
J 3. Une Filter EL-50 
14. Cable Assy. (Primary) MA-363 
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XI. PARTS INFORMATION 

CABINET PARTS 




ITEM DESCIflPTIOrJ PART MO. 

1. V^ent Channel (2) D-21754 

2. On -Off Switch EL-56 

3. Switch Plate A-22.396 

4. Cable Assy. Master Electronics MA-466 

5. Interconnect Cable MA-46'3 

6. Back Door D-23073-3 

7. Master Electronic Board MA-1155 

8. Rear Door Lock MH-0 

9. Anchor Plate, Lock MH-I 



ITEM 


DESCRIPTION 


PART NO 


10. 


Shield, Top 


D-22632 


11. 


Shield, Bottom 


C-22633 


12. 


Monitor Cable 


A-22620 


13. 


Clip Bracket, Shield 


B-22631 


14. 


Cover Plate, Line Cord 


A-21955 


15. 


Line Cord 


B-15357 


16. 


Cable Assy. High Voltage 


MA-360 


17. 


Interlock Switch 


EL-66 


18. 


Cover, Interlock Switch 


A-21888 
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XI. PARTS INFORMATION 

CABINET PARTS 




ITEM 


DESCRIPTION 


PART NO. 


ITEM DESCRIPTION 


PART NO 


1. 


Left Side CRT Decal 


A-23068 


8 


Monitor 


C-22462-3 


2. 


Right Side CRT Decal 


A-23069 


9 


Cable Assy. Front Door 


MA-369 


3. 


Rear Side CRT Decal 


A-23070 


10 


lnterlocl< Switch 


EL-66 


4. 


Top Glass 


A-22464 


11 


Cover, Interlocic Switch 


A-21888 


5. 


CRT Frame 


A-23042 


12 


3" Leg Adjuster (2) 


MH-21 


6. 


Monitor Filter Glass 


C-22849-I 


13 


Lexan Overlay (Screen) 


A-23043 


7. 


Monitor Mask 


D-22463 


14 


Side Decal (Left or Right) 


D-2I346 



39 



SERVICE NOTES 
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wElLs-qARclNER eIectronics 

CORPORATION 



19" IN LINE COLOR MONITORS 




MODELS 

19K4901 
19K4906 





MODELS 

19K4951 
19K4956 




WElls-qARdNER EUcTRONicS 
CORiH>RATiON 

2701 NORTH KILDARE AVENUE 
CHICAGO, ILLINOIS 60639 



WARNINGS 

1. Power Up Warning — 

An isolation transformer must be used between the AC supply and the AC plug of the monitor before servicing or testing 
!3 performed since the chassis and the heat sink are directly connected to one side of the AC line which could present a 
shock hazard. 

Before servicing is performed, read all the precautions labelled on the CRT and chassis. 



X-RAY RADIATION WARNING NOTICE 



WARNING: PARTS WHICH INFLUENCE X-RAY RADIATION IN HORIZONTAL DEFLECTION, HIGH VOLTAGE CIRCUITS AND 
PICTURE TUBE ETC. ARE INDICATED BY ( • ) IN THE PARTS LIST FOR REPLACEMENT PURPOSES. USE ONLY THE TYPE 
SHOWN IN THE PARTS LIST. 

3. High Voltage— 

This monitor contains HIGH VOLTAGES derived from power supplies capable of delivering LETHAL quantities of energy. 
Do not attempt to service until all precautions necessary for working on HIGH VOLTAGE equipment have been observed. 

4. CRT Handling- 
Care must be taken not to bump or scratch the picture tube as this may cause the picture tube to implode resulting in per- 
sonal injury. Shatter proof goggles must be worn when handling the CRT. High voltage must be completely discharged 
before handling. Do not handle the CRT by the neck. 



PRODUCT SAFETY NOTICE 



WARNING: FOR CONTINUED SAFETY REPLACE SAFETY CRITICAL COMPONENTS ONLY WITH MANUFACTURER 
RECOMMENDED PARTS. THESE PARTS ARE IDENTIFIED BY SHADING AND BY ( A ) ON THE SCHEMATIC DIAGRAM. 

AVERTISSEMENT: POUR MAINTENIR LE DEGRE DE SECURITE DE L'APPAREIL NE REMPLACER LES COMPOSANTS 
DONT LE FONCTIONNEMENT EST CRITIOUE POUR LA SECURITE OUE PAR DES PIECES RECOMMANDEES PAR LE 
FABRICANT. 

For replacement purposes, use the same type or specified type of wire and cable, assuring the positioning of the wires is 
followed (especially for H.V. and power supply circuits). Use of alternative wiring or positioning could result in damage to 
tie monitor or in a shock or fire hazard. 



PERFORMANCE AND OPERATING DATA 

1. Apply a suitable power source to the monitor through an isolation transformer. 

2. Apply a suitable signal source to the monitor PCB by means of P201 and P202 

3. Set Up Controls. 

All controls are preset at the factory, but may be adjusted to suit program material. 
1.0 Supply 

Voltage 108 VAC-132 VAC 

Frequency 50 Hz-60 Hz 

Note: Apply supply voltage through an isolation transformer with 1 Amp. minimum capability. 
2.0 High Voltage (EHT) 

For 19"V models 24.3 ± 0.8 K.V. at Beam; 22.8 ± 0.8 K.V. at 1 mA Beam 

Note: Condition for above: A.C. = 120V 



3.0 Service Set-Up Controls 

MAIN PC BOARD 

3.1 Vertical Hold Control, VR301 

3.2 Vertical Size Control, VR303 

3.3 Horizontal Hold Control, VR351 

3.4 Vertical Raster Position Adjustment 
Jumper (3 positions) 

3.5 Horizontal Raster Position Adjustment 
Jumper (3 positions) 

3.6 Screen Control (Part of H.V. Unit, T352) 

3.7 Focus Control (Part of H.V. Unit, T352) 



3.8 Horizontal Width Coil, L352 

3.9 Black Level Control, VR201 

3.10 Horizontal Video Position Control, 
(Horizontal Shift) VR352 

NECK PC BOARD 

3.11 Video Drive Controls, Red VR401 

Green VR402 

3.12 CRT Cut Off Controls, Red VR403 

Green VR404 
Blue VR405 



SERVICE INSTRUCTIONS 

NOTE: All monitors are equipped with automatic degaussing coils (L701) which demagnetize the picture tube 
every time the monitor is turned on after being off for a minimum of 5 minutes. Should any part of the chassis 
become magnetized it will be necessary to degauss the affected area with a manual degaussing coil. Move 
the coil slowly around the CRT face area and all surrounding metal parts. Then slowly withdraw for a distance 
of 6 feet before turning off. 



1.0 BLACK LEVEL CONTROL ADJUSTMENT 

This control has been set at the factory and should not 
need further attention, however, when the game is con- 
nected a slight adjustment of VR201 may be necessary to 
obtain the proper black level (the black portion of the pic- 
ture just extinguished). 

2.0 VERTICAL SIZE (HEIGHT) 

Location of this control is shown in Fig. 1. This control 
must be adjusted slowly, if necessary, until the picture or 
test pattern attains the correct vertical proportions. 

3.0 CIRCUIT PROTECTION 

A 4.0A pigtail fuse, mounted on the Main Board has been 
provided to protect the Power Output Circuit. 

4.0 FOCUS 

Adjust the Focus control, located on the HV unit(T352), 
for maximum over-all definition and fine picture detail. 

5.0 HORIZONTAL HOLD CONTROL ADJUSTMENT, 
VR351 (See Fig. 1) 

A warm-up period of at least five minutes should be 
allowed before alignment is carried out. With the monitor 
being driven from the game signal, short TP601 to TP31. 
Adjust VR351 until the picture stops sliding horizontally. 
Remove the short. 

6.0 HORIZONTAL VIDEO POSITION 

If the video is off center on the raster some compensa- 
tion can be made by adjusting this control. 

7.0 VERTICAL RASTER 

POSITION ADJUSTMENT 

if the video is off center vertically, (short dimension of 
picture tube) some compensation can be made by moving 
the vertical raster position adjustment jumper to either 
positions "U" or "D". 

8.0 HORIZONTAL RASTER 
POSITION ADJUSTMENT 

if the video is off center horizontally (long dimension of 
the picture tube) some compensation can be made by 
moving the horizontal raster position adjustment jumper 
to either positions "R" or "L". 



9.0 HORIZONTAL WIDTH ADJUSTMENT 

The horizontal width coil is a hexagonal tuning tool aci- 
justment. This control must be adjusted slowly, if 
necessary, until the picture or test pattern attains the cor- 
rect horizontal proportions. 



CRN _,Q- RED 

DRIVE '^ DRIVE 



RED CUTOFF 
GRN CUTOFF 
BLU CUTOI 

NEC H SYNC 
NEG V SYNC, 
GNO 



H0RI2. 

WIDTH 

COIL 




SCREEN 



HORIZ 
CENTERING 



VERT VERT HORIZ 

HOLD RASTER RASTER 

SHIFT SHIFT 

KiURF 1 



INSTALLATION AND SERVICE INSTRUCTIONS 



INIOTE: All of the following procedures have been performed 
at the factory and should require no further attention. 
If the monitor is serviced for any reason, it should be 
observed afterward to determine whether any of 
these procedures need to be performed again. 

OUTLINE OF CONVERGENCE AND SET-UP 
PROCEDURE 

1.0 Degaussing-Demagnetize the shadow mask and all sur- 
rounding metal parts with an external degaussing coil. 

2.0 i^^urity and Vertical Centering — Adjust the purity miagnet 
and the yoke position. 

3.0 Static Convergence-Converge Red and Blue on Green in 
the center of the screen. 

4.0 Dynamic Convergence-Converge Red and Blue at the 
odges of the screen. 

5.0 White Balance-Set Gray and White brightness tracking. 

NOTE: Number 2.0 and 3.0 adjustments interact. 

1.0 DEGAUSSING 

The monitor is equipped with an automatic degaussing 
circuit. However, if the CRT shadow mask has become ex- 
cessively magnetized, it may be necessary to degauss it 
with a manual coil. Do not switch the coil OFF while the 
raster shows any effect from the coil. 

2.0 COLOR PURITY AND VERTICAL 
CENTERING ADJUSTMENT 

2.1 For best results, it is recommended that the purity ad- 
justment be made in the final monitor location, if the 
monitor will be moved, perfo^'m this adjustment with it 
facing west or east. The monitor must have been 
operating 15 minutes prior to this procedure. 

2.2 Set the converger assembly on the CRT neck with the 
center line (of the Purity Adjustment Magnet) over the 
(jap between grids no. 3 & 4. (See Figures 2 & 6) 

2.3 Make certain that the magnetic ring-pairs are in their cor- 
rect positions before starting procedure. 

This produces a zero-correction state and helps 
facilitate adjustments. 

2.4 Vertical raster position ad|ustment jumper must be in 
position ■■C" (center). 

2.5 Remove the R-G-B signal from the monitor. 

2.6 Turn the Green Cut off Control (VR404) on the Neck 
Board fully CW. (See Fig. 3) 

2.7 Turn the Red and Blue Cut off Controls (VR403 & VR405) 
fully COW. 

2.8 Pull the Deflection Yoke backward so that the Green belt 
will appear. (See Fig. 4) 

2.9 Decrease the horizontal width of the raster, if necessary, 
in order to be able to see the right and left edges of the 
raster. 

2.10 Move the two Purity Magnets with respect to each other 
in order to center the raster on the screen and the Green 
belt on the raster horizontally. 

2.11 Push the Deflection Yoke forward gradually and fix it at 
ttie place where the Green screen becomes uniform 
throughout. 

2.12 Turn the Cut off and Drive Controls and confirm that 
each color is uniform. 

2.13 If the color is not uniform, re-adjust it moving the Purity 
Magnets slightly, 

2.14 Decrease the vertical size ot the raster, if necessary, 
such that the top and bottom raster edges can be seen. 
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2.15 Rotate the Purity Magnets as a pair (without changing 
the angle of one nnagnet relative to the other) in order to 
center the raster on the screen vertically. 

2.16 Readjust the raster to the desired vertical size. 

2.17 Turn all three cut off controls fully counterclockwise 
(CCW). Slowly turn up (CW) the Red cutoff control until a 
Red raster is just barely visible. 

2.18 Slowly turn up the Green and Blue cutoff controls such 
that their associated colors, mixing with the Red, results 
in a White or Gray raster. 

2.19 Confirm that the white or gray color is uniform 
throughout the screen. 

2.20 Insert a wedge temporarily as shown in Fig. 4 and adjust 
the angle of •the Deflection Yoke. 

3.0 STATIC CONVERGENCE ADJUSTMENT 

4-Pole Magnets and 6-Pole Magnets are for static 
convergence. 

3.1 A cross hatch signal should be connected to the 
monitor. 

3.2 A pair of 4-Pole Convergence Magnets is provided 
and adjusted to converge the blue and red beams. 
(See Fig. 6) When the Pole opens to the left and 
right 45° symmetrically, the magnetic field max- 
imizes. Red and blue beams move to the left and 
right. (See Fig. 5) Variation of the angle between 
the tabs adjusts the convergence of red and blue 
vertical lines. 

3.3 When both 4-Pole Convergence Magnet Tabs are 
rotated as a pair, the convergence of the red and 
blue horizontal lines is adjusted. 

3.4 A pair of 6-Pole Convergence Magnets is also pro- 
vided and adjusted to converge the magenta (red 
+ blue) to green beams. (See Fig. 6). When the 
Pole opens to the left and right 30° symmetrically, 
the magnetic field is maximized. Red and blue 
beams both move to the left and right (See Fig. 5). 
Variation of the opening angle adjusts the con- 
vergence of magenta to green vertical lines. 

3.5 When both 6-Pole Convergence Magnet Tabs are 
rotated as a pair, the convergence of magenta to 
green horizontal lines is adjusted. 
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4.0 PRECISE ADJUSTMENT OF DYNAMIC 
CONVERGENCE (See Fig. 7, 8 and 9) 

4.1 Feed a cross hatch signal to the monitor. 

4.2 Insert a wedge temporari y and fix the Deflec- 
tion Yoke so as to obtain the best circumfer- 
ence convergence (See Fig. 8 and 9) 

NOTE: 

The wedges may need to be moved during ad- 
justments. 

4.3 Insert three rubber wedges to the position as 
shown in Fig. 7 to obtain the best circumfer- 
ence convergence. 

NOTE: 

1) Tilting the angle of the yoke up and down ad- 
justs the crossover of both vertical and hori- 
zontal red and blue lines. See Fig. 8 (a) and (b). 

2) Tilting the angle of the yoke sideways adjusts 
the parallel convergence of both horizontal 
and vertical lines at the edges of the screen. 
See Fig. 9 (a) and (b). 

3) Use three rubber wedges (tapered rubber 
wedges are used for a purpose). 

4) The position of each rubber wedge is shown in 
Fig. 7, 

5) Do NOT force the permanent wedges in. They 
are to be inserted until they just make contact 
with the yoke — after the yoke has been posi- 
tioned. 

6) Fix the three permanent rubber wedges with 
chloroprene rubber adhesive. 

7) After the adhesive has dried enough to hold 
the wedges in place, carefully remove the tem- 
porarily installed wedge. 
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5.0 WHITE BALANCE 



5.1 Refer to Fig. 2 and do the following in sub- 
dued light. 

5.2 Ground the R/G/B inputs. 

5.3 Set the R/G drive controls to their mechanical 
centers. 

5.4 Set the screen and R/G/B cutoff controls to 
mininnum (fully COW). 

5.5 Connect a jumper wire between TP301 and 
TP302 (located on the f^AIN RGB) 

5.6 Slowly turn up (CW) the screen control until 
the first colored line becomes just barely visi- 
ble. That color which has just appeared is re- 
ferred to as the "lead" color. Do NOT turn its 
associated cutoff control — it must remain ful- 
ly COW. 

5.7 Connect a DC oscilloscope to the collector of 
the lead color's output transistor (Q401, Q402, 
or Q403) on the Neck RGB at TP47R, TP47G, or 
TP47B. 



5.8 Adjust the black level control (VR201) to ob- 
tain the waveform shown in Fig. 10. 

5.9 Readjust the screen control such that the col- 
ored line is just barely visible. 

5.10 Slowly turn up the two remaining cutoff con- 
trols such that their associated colors, mixing 
with the lead color, results in a white or gray 
line. 

5.11 Remove the jumper wire. 

5.12 Adjust the Black Level Control for a dim 
raster. Touch up the two trailing cutoff con- 
trols (NOT the lead cutoff control) for best 
gray uniformity. 

5.13 Adjust the Black Level Control for a bright 
raster. Adjust the R/G drive controls, if neces- 
sary for best neutral white. 

5.14 Repeat steps 5.12 and 5.13 until good tracking 
of white balance is achieved. 
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REPLACEMENT PARTS LIST 

This monitor contains circuits and components included specifically 
for safety purposes. 

For continued protection no changes should be made to the original 
design, and components shown in shaded areas of schematic, or A * 
on parts list should be replaced with exact factory replacement parts. 

The use of substitute parts may create a shock, fire, radiation or other 
hazard. Service should be performed by qualified personnel only. 



MAIN BOARD 



Description 



Part No. 



Description 



RESISTORS 



RESISTORS (CONT.) 



R201 


203X6500-645 


R20^! 


203X6500-523 


R203 


203X6500-405 


R204 


203X6700-327 


R20fi 


203X6700-421 


R206 


203X6500-540 


R20-/' 


340X2201-934 


R208 


203X6500-540 


R209 


340X2201-934 


R210 


203X6500-540 


R211 


340X2201-934 


R214 


203X6500-645 


R21E; 


203X6501-126 


R216 


203X6500-645 


R21;' 


203X6500-405 


R21B 


203X6500-645 


R219 


203X6501-126 


R22() 


203X6500-645 


R221 


203X6500-405 


R222 


203X6500-762 


R224 


203X6500-169 


R22fi 


203X6500-169 


R226 


203X6500-169 


R22;' 


203X6501-044 


R228 


203X6500-645 


R229 


203X6700-421 


R230 


203X6500-863 


R231 


203X6500-863 


R232 


203X6500-863 


R233 


203X6500-468 


R23i:. 


340X2820-934 


R235 


340X2820-934 


R236 


340X2820-934 


R301 


203X6500-508 


R302 


203X6500-863 


R303 


203X6500-863 


R304. 


203X6500-724 


R305 


203X6500-842 


R306 


203X6003-201 


R307' 


203X6500-825 


R309 


203X6500-965 


R310 


203X6500-988 


R31 1 


203X6500-762 


FR312 


203X9014-741 


FR313 


204X1450-537 


R314 


203X6500-481 


R315 


203X6500-169 


R3ie 


203X6500-762 


R317 


203X6700-107 


R31S 


203X6500-540 


R319 


203X6500-645 


R320 


203X6501-002 


R321 


203X6501-224 


R322 


203X6500-886 


FR351 


203X6500-886 


R352 


203X6500-785 


R353 


203X6501-088 


R35.4 


203X6500-762 


R355 


203X9205-143 


R358 


203X5601-878 


R360 


203X6500-561 


R361 


203X6500-886 


R362 


203X9014-645 


T«rR363 


204X1527-751 


R364. 


203X6500-246 


R365 


203X6501-002 


R367' 


203X6500-886 


R36B 


203X5602-185 



IK Ohm, 5%, 1/4W Carbon 
30 Ohm, 5%, 1/4W Carbon 
100 Ohm, 5%, 1/4W Carbon 
100 Ohm, 5%. 1/2W Carbon 
270 Ohm, 5%, 1/2W Carbon 
390 Ohm, 5%, 1/4W Carbon 
200 Ohm, 5%, 1/4W Carbon 
390 Ohm, 5%, 1/4W Carbon 
200 Ohm, 5%, 1/4W Carbon 
390 Ohm, 5%, 1/4W Carbon 
200 Ohm, 5%, 1/4W Carbon 
IK Ohm, 5%, 1/4W Carbon 
100K Ohm, 5%, 1/4W Carbon 
IK Ohm, 5%, 1/4W Carbon 
100 Ohm, 5%, 1/4W Carbon 
IK Ohm, 5%, 1/4W Carbon 
100K Ohm, 5%, 1/4W Carbon 
IK Ohm, 5%, 1/4W Carbon 
100 Ohm, 5%, 1/4W Carbon 
3.3 Ohm, 5%, 1/4W Carbon 
10 Ohm, 5%, 1/4W Carbon 
10 Ohm, 5%, 1/4W Carbon 
10 Ohm, 5%, 1/4W Carbon 
47K Ohm, 5%, 1/4W Carbon 
IK Ohm, 5%, 1/4W Carbon 
270 Ohm, 5%, 1/2W Carbon 
8.2K Ohm. 5%, 1/2W Comp 
8.2K Ohm. 5%, 1/2W Comp. 
8.2K Ohm, 5%, 1/2W Comp. 
180 Ohm, 5%, 1/4W Carbon 
82 Ohm, 5%, 1/4W Carbon 
82 Ohm, 5%, 1/4W Carbon 
82 Ohm, 5%, 1/4W Carbon 
270 Ohm,5%, 1/4W Carbon 
8.2K Ohm, 5%, 1/4W Carbon 
8.2K Ohm, 5%, 1/4W Carbon 
2.2K Ohm, 5%, 1/4W Carbon 
6.8K Ohm, 5%, 1/4W Carbon 
7.5K Ohm, 2%, 1/4W Carbon 
5.6K Ohm, 5%, 1/4W Carbon 
22K Ohm, 5%, 1/4W Carbon 
39K Ohm, 5%, 1/4W Carbon 
3.3K Ohm, 5%, 1/4W Carbon 
4.7K Ohm, 5%, 1/4W Carbon 
IK Ohm, 5%, 5W Carbon 
220 Ohm, 5%, 1/4W Carbon 
10 Ohm, 5%, 1/4W Carbon 
3.3K Ohm, 5%, 1/4W Carbon 
12 Ohm, 5%, 1/2W Carbon 
390 Ohm, 5%, 1/4W Carbon 
IK Ohm, 5%, 1/4W Carbon 
33K Ohm, 5%, 1/4W Carbon 
270K Ohm, 5%, 1/2W Carbon 
10K Ohm, 5%, 1/4W Carbon 
10K Ohm, 5%, 1/4W Carbon 
3.9K Ohm, 5%, 1/4W Carbon 
68K Ohm, 5%, 1/4W Carbon 
3.3K Ohm, 5%, 1/4W Carbon 
6.8K Ohm, 5%, 3W Metal Oxide 
56K Ohm, 5%, 1/2W Carbon 
470 Ohm, 5%, 1/4W Carbon 
10K Ohm, 5%, 1/4W Carbon 
1.8K Ohm, 5%, 1W Metal Oxide 
3.9K Ohm, 5%, 7W Metal Oxide 
22 Ohm, 5%, 1/4W Carbon 
33K Ohm, 5%, 1/4W Carbon 
10K Ohm, 5%, 1/4W Carbon 
330K Ohm, 5%, 1/2W Comp. 



R369 


203X5602-329 


R370 


203X6501-002 


R371 


203X9014-584 


R372 


203X9101-119 


R375 


203X6700-763 


R376 


203X9104-404 


R377 


203X6500-447 


R378 


203X6500-886 


R379 


203X6500-886 


R380 


203X6500-865 


R381 


203X6500-724 


R383 


203X9014-387 


R502 


203X6500-886 


R503 


204X1700-535 


R504 


203X9014-267 


R505 


203X6501-209 


R506 


203X9104-105 


R507 


203X5602-185 


A*R601 


204X1625-058 


R701 


203X9105-141 


R702 


203X6206-441 


VR201 


204X2070-072 


VR301 


204X2070-084 


VR303 


204X2070-055 


VR351 


204X2070-072 


VR352 


204X2070-072 



680K Ohm, 5%, 1/2W Comp. 
33 K Ohm, 5%, 1/4W Carbon 
IK Ohm, 5%, 1W Metal Oxide 
12K Ohm, 5%, 1W Metal Oxide 
6.8K Ohm, 5%, 1/2W Carbon 
270 Ohm, 5%, 2W Metal Oxide 
150 Ohm, 5%, 1/4W Carbon 
10K Ohm, 5%, 1/4W Carbon 
10K Ohm, 5%, 1/4W Carbon 
8.2K Ohm, 5%, 1/4W Carbon 
2.2K Ohm, 5%, 1W Metal Oxide 
150 Ohm, 5%, 1W Metal Oxide 
10K Ohm, 5%, 1/4W Carbon 
150 Ohm, 5%, 15W Metal Oxide 
47 Ohm, 5%, 1W Metal Oxide 
2.2K Ohm, 5%, 1/4W Carbon 
15 Ohm, 5%, 2W Metal Oxide 
330K Ohm, 5%, 1/2W Comp. 
3.3 Ohm, 5%, 10W WW 
2.2 Ohm, 5%, 2W Metal Oxide 
2.2 Ohm, 5%, 1/2W Carbon 
2K Ohm-B Semi-Fixed 
5K Ohm-B Semi-Fixed 
500 Ohm-B Semi-Fixed 
2K Ohm-B Semi-Fixed 
2K Ohm-B Semi-Fixed 



CAPACITORS 



C201 


203X0014-088 


C202 


202X7200-064 


C203 


202X7200-043 


C204 


202X7200-043 


C205 


203X0014-076 


C206 


203X1810-149 


C207 


349X2232-109 


C301 


203X0014-065 


C302 


203X1600-563 


C303 


203X0629-037 


C304 


203X1600-366 


C306 


203X0412-012 


C307 


203X1600-634 


C308 


203X0025-174 


C309 


203X1207-100 


C310 


203X0629-061 


C311 


203X0041-025 


C312 


202X7050-248 


C313 


203X0040-052 


C314 


203X1201-265 


C315 


203X0629-023 


C351 


203X0629-023 


C352 


203X0619-045 


C353 


203X1190-015 


C354 


203X0619-045 


C355 


203X1600-366 


C356 


202X7050-483 


C359 


202X8065-606 


C360 


202X7050-366 


C361 


202X7050-483 


C362 


202X7203-032 


^*C363 


203X1270-911 


•C365 


203X1201-265 


0366 


203X0019-026 


C367 


202X8065-162 


C368 


202X7203-032 


C372 


203X1207-125 



1000 uF, 16V, Electrolytic 
330 pF, 500V, Ceramic 
220 pF, 500V, Ceramic 
220 pF, 500V, Ceramic 
470 uF, 16V, Electrolytic 
0.1 uF, 125V Mylar 
.022 uF, 100V Mylar 
330 uF, 50V Electrolytic 
0.033 uF, 50V Mylar 
3.3 uF, 50V Electrolytic 
0.068 pF, 50V Mylar 

2.2 uF, 16V Tantal 
0.033 uF, 50V Mylar 

3.3 uF, 50V Electrolytic 
0.068 uF, 100V PP 

10 uF 100V Electrolytic 
10 uF. 160V Electrolytic 
1000 pF, 500V Ceramic 
47 uF. 160V Electrolytic 
0.033 uF, 200V PP 
1 uF, 50V Electrolytic 
1 uF, 50V Electrolytic 
47 uF, 25V Electrolytic 
0.0082 pF, 50V Mylar-PP 
47 uF. 25V Electrolytic 
0.0068 pF, 50V Mylar 
0.01 uF, 500V Ceramic 
100 pF, 500V Ceramic 
0.0033 pF, 500V Ceramic 
0.01 uF, 500V Ceramic 
0.01 uF, 50V Ceramic 
8700 pF, 1.5 KV PP 
0.33 uF, 200V PP 
22 uF. 25V Electrolytic 
6 pF, 500V Ceramic 
0.01 uF, 50V Ceramic 
0.1 uF, 100V PP 
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MAIN BOARD (CONT.) 



Ref. No. 


Part No. 


Description 


Ref. No. . 


Part No. 


Description 




CAPACITORS (CONT.) 




SEMICONDUCTORS (CONT.) 


C380 


202X7200-087 


470 uF 


, 500V Ceramic 


Q206 


200X3181-523 


Transistor (NPN) 2SC1815GR 


AC501 


203X1810-149 


0.1 uF 


125V Mylar 


Q207 


200X3181-523 


Transistor (NPN) 2SC1815GR 


AC502 


202X7050-282 


1500 pF, 500V Ceramic 


Q208 


200X3181-523 


Transistor (NPN) 2SC1815GR 


AC503 


202X7810-214 


2200 pF, 125V Ceramic 


Q209 


200X3181-523 


Transistor (NPN) 2SC1851GR 


AC504 


202X7810-214 


2200 pF, 125V Ceramic 


Q210 


200X3181-523 


Transistor (NPN) 2SC1851GR 


C505 


203X0220-075 


560 uF 


, 200V Electrolytic 


Q301 


200X3181-523 


Transistor (NPN) 2SC1851GR 


C506 


203X0040-034 


22 uF, 


160V Electrolytic 


Q302 


200X3207-306 


Transistor (NPN) 2SC2073LBGL2 


C507 


203X0041-057 


47 uF, 


160V Electrolytic 


Q303 


200X3207-306 


Transistor (NPN) 2SC2073LBGL2 


C701 


203X0019-092 


1000 u 


F, 25V Electrolytic 


Q351 


200X3248-217 


Transistor (NPN) 2SC2482BK 


C702 


203X0634-061 


10 uF, 


100V Electrolytic 


Q352 


200X4589-802 


Transistor (NPN) 2SD898B 


C703 


202X7050-248 


1000 pF, 500V Ceramic 


IC301 


200X2300-033 


IC HA11423 










A*IC501 


200X2600-183 


IC STR381 




SEMICONDUCTORS 








D203 
D204 


201X2010-159 
201X2010-159 


Diode, 
Diode, 


IS2076-27 
IS2076-27 




TRANSFORMERS & COILS 


D205 


201X2010-159 


Diode, 


IS2076-27 


L351 


201X4710-134 


Coil, (RF Choke) 


D206 


201X2010-159 


Diode, 


IS2076-27 


L352 


201X5000-083 


Coil, Horiz. Size 


D207 


201X2010-159 


Diode, 


IS2076-27 


L701 


611X0004-007 


Coil, Adg. 


D208 


201X2010-159 


Diode, 


IS2076-27 


T351 


202X1300-080 


Transformer, Hor. Drive 


D209 


201X2010-159 


Diode, 


IS2076-27 


A*T352 


200X9720-301 


HV-Unit M-11 


D301 
D302 


201X2010-165 
201X2010-159 


Diode, 
Diode, 


ISS81 
IS2076-27 




MISCELLANEOUS 


D303 


201X2010-159 


Diode, 


IS2076-27 


AF501 


204X7120-073 


Fuse, 4 Amp. 125V 


D304 


201X2120-009 


Diode, 


RH-IV 


J402 


206X5008-632 


Recep W Wire 3P-M-BG 


D305 


201X2120-009 


Diode, 


RH-IV 


P201 


204X9600-466 


Plug, PWB 3P-J 


D306 


201X2010-159 


Diode, 


IS2076-27 


P202 


204X9601-477 


Plug, PWB 6P-Q 


AD50t 


201X3120-216 


Diode, 


RM-1AV 


P401 


204X9600-298 


Plug, PWB 4P-B 


AD502 


201X3120-216 


Diode, 


RM-1AV 


P501 


204X9600-249 


Plug, PWB 2P-B 


AD503 


201X3120-216 


Diode, 


RM-1AV 


P601 


204X9600-304 


Plug, PWB 4P-C 


AD504 


201X3120-216 


Diode, 


RM-1AV 


TH501 


201X0100-112 


Thermistor 


D505 


201X3120-216 


Diode, 


RM-1AV 








D506 
D701 


201X3120-216 
201X2130-234 


Diode, 
Diode, 


RM-1AV 
RU-2V 




FINAL ASSEMBLY PARTS 


D702 


201X2120-009 


Diode, 


RH-IV 




A* 88X0138-506 


19VLTP22 Pix Tube 


Q201 


200X3181-523 


Transi 


stor (NPN) 2SC1815GR 




205X9800-158 


Lateral/Purity Assembly 


Q202 


200X3181-523 


Transistor (NPN) 2SC1815GR 




A* 202X1111-201 


Yoke Deflection 


Q203 


200X4056-260 


Transi 


stor (PNP) 2SA562-Y-TM 




204X9301-255 


CRT Socket 


Q204 


200X4056-260 


Transi 


stor (PNP) 2SA562-Y-TM 




291X5004-262 


Automatic Degaussing Coil Unit 


Q205 


200X4056-260 


Transistor (PNP) 2SA562-Y-TM 









NECK BOARD 



RESISTORS 



CAPACITORS 



R401 


203X6000-729 


R402 


203X6500-540 


R403 


203X6000-661 


R404 


203X6000-729 


R405 


203X6500-540 


R406 


203X6000-661 


R407 


203X6000-729 


R408 


203X6000-998 


R409 


203X6000-661 


F^410 


203X9104-824 


R411 


203X9104-824 


F^412 


203X9104-824 


R413 


203X6000-998 


R414 


203X6000-998 


F^415 


203X6000-998 


F^416 


203X9105-154 


FW19 


203X6500-741 


R420 


203X6500-741 


R421 


203X6500-741 


VR401 


204X2115-014 


VR402 


204X2115-014 


VR403 


204X2115-006 


VR404 


204X2115-006 


VR405 


204X2115-006 



220 Ohm, 5% 1/4W Carbon 
390 Ohm, 5% 1/4W Carbon 
820 Ohm, 5% 1/4W Carbon 
220 Ohm, 5% 1/4W Carbon 
390 Ohm, 5% 1/4W Carbon 
820 Ohm, 5% 1/4W Carbon 
470 Ohm, 5% 1/4W Carbon 
270 Ohm, 5% 1/4W Carbon 
820 Ohm, 5% 1/4W Carbon 
15K Ohm, 5% 2W M.O. Forming 
15K Ohm, 5% 2W M.O. Forming 
15K Ohm, 5% 2W M.O. Forming 
2.7K Ohm, 5% 1/2W Comp. 
2.7K Ohm, 5% 1/2W Comp. 
2.7K Ohm, 5% 1/2W Comp. 
2.2 Ohm, 5% 2W Metal Oxide 
2.7K Ohm, 5% 1/4W Carbon 
2.7K Ohm, 5% 1/4W Carbon 
2.7K Ohm, 5% 1/4W Carbon 
500 Ohm, -B Semi-Fixed 
500 Ohm, -B Semi-Fixed 
5K Ohm, -B Semi-Fixed 
5K Ohm. -B Semi-Fixed 
5K Ohm, -B Semi-Fixed 



C401 
C402 
C403 
C404 
C405 



Q401 
Q402 
Q403 



J401 
P402 
P403 
P701 



202X7050-269 
202X7050-248 
202X7050-248 
202X7050-282 
202X7050-483 



1200 pF, 500V Ceramic 
1000 pF, 500V Ceramic 
1000 pF, 500V Ceramic 
1500 pF, 1.5KV Ceramic 
0.01 uF, 500V Ceramic 



SEMICONDUCTORS 

200X3206-800 Transistor (NPN) 2SC2068LB 

200X3206-800 Transistor (NPN) 2SC2068LB 

200X3206-800 Transistor (NPN) 2SC2068LB 

MISCELLANEOUS 

206X5009-296 RECEP W Wire 4P-E 

204X9600-254 Plug, PWB 3P-A 

204X9600-981 Plug, Pin 1P-D 

204X9601-020 Plug, PWB 4P-E 
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TYPICAL DC VOLTAGES 



TRANSISTOR 
NO. 


TERMINAL 


COLLECTOR 


BASE 


EMITTER 


Q201 


8.1 


0.43 


0.36 


Q202 


9.8 


8.1 


9.3 


Q203 





0.35 


1.0 


Q204 





0.35 


1.0 


Q205 





0.35 


1.0 


Q206 


9.7 


5.5 


4.8 


Q207 


9.7 


5.5 


4.8 


Q208 


9.7 


5.5 


4.8 


Q209 


15.4 


—0.30 


0.01 


Q2I0 


14.0 


0.31 


0.17 


Q301 


15.5 


4.7 


4.2 


Q302 


79 


37.8 


37.7 


Q303 


37 


0.51 





Q351 


41.4 


0.41 





Q352 


DO NOT MEASURE 


-0.03 





Q401 


139 


9.7 


9.3 


Q402 


139 


9.7 


9.3 


Q403 


139 


9.7 


9.3 



I.e. 


301 


PIN NO. 


VOLTAGE 


1 


1.16 


2 


4.0 


3 


6.8 


4 


3.9 


5' 


12.1 


S 


4.1 


7 


4.1 


8 


1.9 


9 


12.2 


10 


14.2 


11 


3.6 


12 


7.9 


13 


6.8 


14 


12.8 


15 


1.52 


16 





17 


0.83 


18 






I.e. 501 


PIN NO. 


VOLTAGE 


1 


163 


2 


130 


3 





4 


132 
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Power Supply Voltage and Symbols 



Symbol 


Voltage 


Operating Circuit 


<9 


15V 


Vert. Osc. 
Sync 
Blanking 
CRT Cut-Off 


e 


130V 


Horlz. Osc. 
Horz. Drive 
Horz. Output 
Vert. Output 


® 


175V 


Video Output 



19" COLOR MONITOR SCHEMATIC DIAGRAM 
MODELS 19K4901, 19K4906, 19K4951, 19K4956 

A 



SERVICE TECHNICIAN WAKNINli 
X-RAY RADIATION PRECAUTION: 

THIS PRODUCT CONTAINS CRITICAL 

ELECTRICAL AND MECHANICAL PARTS 

ESSENTIAL FOR X-RAY RADIATION 

PROTECTION 

FOR REPLACEMENT PURPOSES. USE 

ONLY TYPE PARTS SHOWN IN THE 

PARTS LIST 



CAUTION: FOR CONTINUED SAFETY, 
REPLACE SAFETY CRITICAL COM- 
PONENTS ONLY WITH MANUFAC- 
TURER'S RECOMMENDED PARTS. 
AVERTISSEMENT: POUR MAINTENIR 
LE DEGRE DE SECURITE DE L'APPAREIL 
NE REMPLACER LES COMPOSANTS 
DONT LE FONCTIONNEMENT EST 
CRITIQUE POUR LA SECURITE QUE PAR 
DES PIECES RECOMMANDEES PAR LE 
FABRICANT. 



OSCILLOSCOPE WAVEFORM PATTERN 

The waveforms shown are as observed on the wide band 
oscilloscope with the monitor turned to a reasonably 
strong signal and a normal picture. The voltages shown 
on each waveform are the approximate peak ampli- 
tudes. 

If the waveforms are observed on the oscilloscope with 
a poor high frequency response, the corner of the 
pulses will tend to be more rounded than those shown 
and the amplitude of any high frequency pulse will 
tend to be less. 



0351 COLLECTOR 



TP-81 




1V/DIV 200uSEC/DIV 



TP-31 DC COUPLED 
BOTTOM LINE = VDC 




2V;DIV 200MSEC/DIV 
I.e. 301, PIN 3 




1V/DIV 5MSEC/DIV 
TP-82 



* %i<w»%*i« 



20V/DIV 5MSEC/DIV 
I.e. ''01, PIN 13 





20V/DIV lOuSEC/DIV 
J 402-3 



0.5/DIV 5MSEC/DIV 
B 





5V/DIV 20uSEC/DIV 

F 



0.5/DlV 20u SEC/DIV 
I.e. 301, PIN 15 





1V/DIV20U SEC/DIV 
TP-31, AC COUPLED 



1V/DIV lOuSEC/DIV 
D 





1V/DIV 200uSEC/DIV 
NEGATIVE SIDE OF C303 



2V/DIV lOuSEC/DIV 






1VDIV 200uSEC/DIV 



2V/DIV 5MSEC./DIV 



1VDIV 2MSEC/DIV 




0EOAU98(Ne COIL 



K4901D, K4906D. K4951D 5833 
K4956B 
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SERVICE NOTES 
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-|g WGEC SERIES 19K490069X1137 100 



LIMITED WARRANTY 



D, Gottlieb & Co. warrants to the initial purchaser of the D. Gottlieb & Co. machine that the 
items listed in the following schedule as installed and used in the original D. Gottlieb & Co. 
machine will for the applicable period set forth in the schedule, computed from the initial 
date of purchase from an authorized D. Gottlieb & Co. distributor, be free of defects in 
materials and workmanship: 





SCHEDULE 




GAME 


ITEM 


WARRANTY PERIOD 


Pinball 


All Electronic 
Printed circuit 
boards 




90 days 


Pinball-Video 


All Electronic 
Printed Circuit 
Boards 




90 days 




Card Cage 




90 days 




Television 
Monitor 




30 days 


Video 


All Electronic 
Printed Circuit 
Boards 




90 days 




Television 
Monitor 




30 days 



This Limited Warranty does not apply to any parts damaged in the course of handling or 
assembling by the customer or damage due to other than normal use or use in violation of 
instructions or reasonable practices, or further damaged in return shipment. This Limited 
Warranty is made only to the original customer, and is and shall be in lieu of all other 
warranties expressed or implied, and of all other obligations or liabilities on the part of 
D. Gottlieb & Co. and in no event shall D. Gottlieb & Co. be liable for any anticipated profits, 
consequential damages, loss of time, or other losses incurred by the customer in connec- 
tion with the purchase or operation of D. Gottlieb & Co. machines or components thereof. 

The registration card with each D. Gottlieb &. Co. factory-wired machine must be filled in 
and returned to D. Gottlieb & Co. within ten days after date of purchase for this Limited 
Warranty to be effective. This Limited Warranty applies only to machines so registered. 



THIS LIMITED WARRANTY IS IN LIEU OF ANY 
OTHER EXPRESS OR IMPLIED WARRANTIES, 
INCLUDING ANY IMPLIED WARRANTY OF MER- 
CHANTABILITY OR FITNESS, AND OF ANY OTHER 
OBLIGATION ON THE PART OF THE SELLER AND AMUSEMENT GAMES 
D. GOTTLIEB & CO. 




ottlleb 



